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Vou. 36. No. 315. Marcu 1950. 


THE INSTITUTE OF PETROLEUM. 


An Ordinary General Meeting of the Institute of Petroleum was held at 
Manson House, 26 Portland Place, London, W.1, on December 14, 1949. 
The President, Mr E. A. Evans, occupied the Chair during the early part of 
the proceedings. 

The Minutes of the preceding Ordinary General Meeting, held on Novem- 
ber 9, 1949, were read, confirmed, and signed. 

THE GENERAL Secretary (D. A. Hough) announced recent elections to 
membership in accordance with the By-Laws; and particulars of a sympos- 
ium to be held on January 11, 1950. 


THE PRESIDENT : This evening we are to have presented to us a geological 
paper. The subject is entirely outside my sphere; and Professor Illing, 
who was a vice-president of the Institute for some years, has very kindly 
consented to take the chair. I will invite him, therefore, to conduct the 
meeting. 


Proressor V. C. Inuinc: It is very pleasant to be here at a 
geologists’ meeting in the Institute. Mr Mulder has very extensive 
experience on the American, European, and Asiatic oilfields, and it has only 
been within recent years that he has tended to concentrate on the problems 
in Holland. This he must find one of the most interesting examples of the 
utilization of geological and geophysical information in a planned attack on 
the oil possibilities of an area. Modern technique has thrown a considerable 
light on the problem of buried oilfields, and has opened up new areas of 
production in Europe. 

Mr Mulder will be able to give us this evening interesting evidence of 
what has been achieved by the splendid work carried out by the Royal 
Dutch-Shell Group in Holland. 


OIL IN THE NETHERLANDS AND EMSLAND 
(GERMANY). 


By A. J. MULDER. 


SUMMARY. 


A description of oil exploration in the Netherlands and the German 
Emsland area from the beginning up to date, including geophysical inves- 
tigations, core drilling, and exploration wells. Geological results so far 
achieved are indicated, and the development of Schoonebeek and the 
Western Germany oilfields, including the newly discovered German field of 
iihler Twist, is dealt with. 


INTRODUCTION. 


Tue Netherlands and the German Emsland area are almost completely 
covered by Quaternary and younger Tertiary sediments. Carboniferous, 
K 


| 

q 

ore 

: 

ice af 

: 

r i 

ii 

PY 

| 

Hea 

q 


124 MULDER: OIL IN THE NETHERLANDS AND EMSLAND (GERMANY). 


Triassic, Jurassit, and Cretaceous beds outcrop in the Netherlands only 
in the southern part of the province of Limburg and in a few places near the 
German frontier in the provinces of Overijsel and Gelderland. In southern 
Emsland, south of Bentheim, the Lower and Upper Cretaceous are at the 
surface or are buried under a thin cover of Quaternary sediments. 

Natural oil seepages are not known, but near Bentheim shows of asphalt 
occur in the Lower Cretaceous. As early as 1857 attempts had been made 
to mine this bitumen. 

Before the introduction of geophysical methods of investigation the only 
means of exploration was by drilling shallow and deep holes. The initial 
survey of the mineral resources of the Netherlands was sponsored by the 
Government, and during the period 1904-23 core-holes were sunk for a coal 
survey, though several shallow holes were also drilled for the purpose of 
obtaining geological information. In 1921 oil shows were encountered in 
the Upper Permian and Carboniferous in a well situated in the neighbour- 
hood of the village of Corle in the eastern part of the country. Anattempt 
to test this well failed, but some hundred litres of oil were obtained 
when the casing was pulled while abandoning the hole. 

The Prussian Geological Survey mapped the southern part of the Emsland 
area during the period 1925-30. Several structures were found, among 
which was the Bentheim anticline. As, however, two wells had already 
been drilled there in 1904 the Bentheim fold could not be regarded as an 
entirely new discovery. The objective of this exploration was the search 
for oil, and a depth of 1233 metres was reached when, for technical reasons, 
the hole had to be abandoned. 

In the Hanover area, oil is obtained from Lower Cretaceous and Upper 
Jurassic, although in relatively small quantities. Near Bentheim these 
beds occur exposed or just below the surface. In this respect the only hope 
of finding oil in this region was to discover a structure where Upper Creta- 
ceous and Tertiary sediments cover sufficiently the possible oil-bearing 
formation, or to explore for oil in older rocks, that is to say in the Permian 
of the extension of the Bentheim anticline. The carrying out of these 
alternatives would have been costly, as either geophysical survey and 
drilling, or deep exploration wells were necessary. Considering the small 
producers in the Hanover region and the lack of information of the presence 
of oil in the Permian, the outcome appeared at that time to be rather 
disappointing. 

Such is the description of the situation around 1930. The increase in 
German oil production during 1930 and the discovery of Zechstein (Per- 
mian) oil in the Volkenroda potash-mine gave the stimulus for a geological 
study of the oil prospects of the Netherlands by a geologist of the Bataafsche 
Petroleum Maatschappij (Royal Dutch/Shell Group). Despite the far 
from optimistic conclusions of his report, it was decided to begin exploration 
for oil in the Netherlands. 

In Germany, exploration for oil increased considerably after the national- 
ization of the crude-oil resources. A State institution started with geo- 
physical surveys, and exploration drilling was encouraged by the paying of 
subsidies, 
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GEOPHYSICAL SURVEYS AND EXPLORATION DRILLING. 


Exploration for oil in the Netherlands can be divided into three periods, 
namely :— 


(a) Pre-war—1935-September 1939 ; 
(b) During the war—October 1941-January 1945; 
(c) Post-war—1946 to date. 


Before the Outbreak of War. 


In 1935, the Bataafsche started with a gravity survey (Holweck pendu- 
lum). A rough gravity picture of the northern provinces of the Netherlands 
was obtained. In order to verify some of the gravity anomalies, core- 
drilling was begun in 1937, and.a Conrad counterflush unit, with a capacity 
of 2500 ft, was used. Valuable geological information concerning the 
Tertiary and Cretaceous formations was obtained, and a structure was 
found just west of the town of Coevorden. These borings, however, did not 
reach the Valanginian stage of the Lower Cretaceous, which later proved to 
be oil-bearing. 

At this time occurred the remarkable incident of the core-hole at The 
Hague. On the occasion of an exhibition the Bataafsche drilled a well at 
The Hague in 1938. Entirely contrary to expectations, Paleocene with oil 
shows was struck at the shallow depth of 460 m. This discovery led to a 
gravity survey of the province of South Holland, carried out with Thyssen 
instruments. With the outbreak of war all exploration in the Netherlands 
was stopped. 

During the War. 


Forced by the German occupation, Bataafsche resumed the exploration 
in October 1941. A contract was made by the German Overseer of Bataaf- 
sche with the German Gewerkschaft Elwerath by which the exploration 
and development would be executed on an equal-share basis. The Ger- 
mans were especially interested in the prospects of the extension of the 
Bentheim anticline on Dutch territory, where they hoped to find oil below 
the gas cap and in the Coevorden structure. Geophysical investigations 
and core-drilling started in those regions; gravity surveys with gravimeter 
and torsion balances, and seismic-refraction work was also carried out. 
These investigations were immediately followed up by drilling core-holes or 
deeper wells on the structures found. Gradually the exploration was 
extended over the whole country north of the big rivers. In the northern 
provinces a magnetic survey was carried out; the cores of the wells were 
examined for their fossil and heavy mineral content. 

In addition to the above-mentioned investigations the geomorphology of 
the country was studied with the aid of aerial photographs, and the chlorine 
content of drinking-water was mapped. The result of the latter survey 
showed some coincidence with the subsurface tectonics in the region of the 
Weerselo salt-dome. 

The first exploration well on the Coevorden structure was a failure. The 
Lower Cretaceous, which had been found to be oil-bearing in the Lingen- 
Dalum field in Emsland, is missing here. The second well, located 10 km 
east of well No. 1, encountered Wealden and Upper Jurassic with good oil 
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shows below the Albian transgression. The well was completed as a 
small producer in May 1943. The third well was placed 2 km east of the 
above-mentioned Portland producer, and here oil-bearing Valanginian 
sand was found below the Albian disconformity. This is the discovery 
well of the Schoonebeek field, and it was completed in January 1944. The 
initial production amounted to 36-5 cu. m. per day. The completion had 
purposely been delayed for some months by deepening the well to Liassic 
beds. 
Post-war. 


After the Liberation, the development of the oilfield of Schoonebeek 
was taken in hand, but, as soon as new instruments (gravity-meters and 
modern seisimic-reflection units) became available, the geophysical survey 
was resumed, and these investigations are still proceeding. When new 
outfits arrived, the drilling of deeper core-holes and exploration borings was 
also resumed, At present exploration is still on a large scale, there being : 


1 gravimeter party, mainly investigating the shallow sea between the 
mainland and the Wadden Isles, 

4 seismic reflection parties, 

4 rigs for drilling exploration wells. 


In 1947, the Nederlandse Aardolie Maatschappij (N.A.M.) was formed, 
owned equally by Bataafsche (Royal Dutch /Shell Group) and Standard Oil 
Co. (New Jersey). 

The following figures are given to illustrate the work which has been 
executed so far : 


(a) Pre-war. 
Gravimeter survey — 
370 Holweck and 420 Thyssen observations. 
13 Core-holes totalling 8484 m (deepest hole 1044 m). 


(b) During the war. 
Gravimeter survey 9,505 Thyssen and Graf observations. 
Torsion balance . 8,498 stations. 
Magnetic survey : 301 stations. 
Seismic refraction : 148 fans and 1420 km lines. 
Seiemic reflection , 85 km lines. 
35 @ore-holes . 18,842 m. 
9 Exploration wells. 8,755 m. 


(c) Post-war up to July 1, 1949. 
Gravimeter survey . 4,917 Graf and North American stations on land. 
799 Graf and North American stations in the LJsel- 
lake and Wadden sea. 
Torsion balance : 696 observations. 
Seismic reflection , 1,800 km lines. 
12 Core-holes ‘ . 10,700 m. 
16 Exploration wells . 19,402 m. 


The exploration for oil in the Emsland area started after the nationaliza- 
tion of the crude-oil resources and the establishment of geophysical surveys 
executed by the Government. The gravimeter survey was completed before 
the outbreak of war. Seismic-refraction and reflection surveys were carried 
out in the first years of the war. When these surveys were made in the 
northern half of this area, exploration drilling, stimulated by the granting 
of subsidies, started at Bentheim and on other structures in the south. 
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In the discovery well on the Bentheim anticline, a blow-out occurred in 
1938. 

Oil was discovered on the Lingen—Dalum structure in 1941, and in 1943 
oil was found at Emlichheim and Georgsdorf. 

After the capitulation of Germany, the exploration in Emsland was 
taken up again. With the help of two modern seismic-reflection instru- 
ments, imported from the U.S.A. by the British occupation authorities, 
this area has been surveyed. Several exploration wells have already been 
drilled, resulting in the discovery of the new field of Riihler Twist in 1949. 


GEOLOGICAL RESULTS. 


Notwithstanding the extensive exploration work carried out so far, the 
geological picture of the subsurface of the Netherlands is still far from 
being complete, and many problems remain to be solved. Even the sub- 
surface geology of the area around the oilfield of Schoonebeek is not yet 
fully known, and it would therefore be premature to go into too much 
detail. (Fig 1.) 

It has already been said that practically the whole of the Netherlands 
is covered by Quaternary and Tertiary sediments. The results of the 
seismic-reflection survey, combined with the data obtained in core-holes 
and exploration wells, have shown that the thickness of this cover varies 
greatly. In general, the thickness increases towards the north and north- 
west. The largest thickness so far found is about 1600 m (5000 ft). 

The subsurface of the Netherlands can be divided into the following 
units 


. The Border of the Brabant Massif. 
. The Horst—Graben Zone. 

The Folded Belt. 

. The Salt-dome Region. 


1. The Border of the Brabant Massif. 


The southern part of the country along the Belgian frontier and the isles 
of Zeeland in the southwest belong to this border zone. In this zone Car- 
boniferous sediments are overlain by Upper Cretaceous and Tertiary sedi- 
ments. These formations dip gently towards the north. A reduced 
section of Permian and Lower Triassic may be present between the Car- 
boniferous and Upper Cretaceous sediments. An exploration well, drilled 
in the western part of this area, reached the Carboniferous at a depth of 
1250 m. 


2 
3. 
4 


2. The Horst-Graben Zone. 

The tectonics of this zone are governed by northwest—southeast-striking 
faults. The results of the borings drilled by the State for the coal survey 
have shown that, also on the Peelhorst, Upper Cretaceous and Tertiary 
sediments cover the Carboniferous. A reduced section of Permian and Lower 
Triassic has been found in some borings. The Roermond graben shows up 
as a distinct minimum zone on the isogam map, and according to the inter- 
pretation of the gravity results the Paleozoic may be expected at a depth of 
over 2000 m in the deepest part of this graben. 
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3. The Folded Belt. 


This zone extends from the sea in the west to the German frontier in the 
east. The Waal and Rhine river-system forms more or less its southern 
boundary, and the Emsland area also belongs to this zone. In the western 
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part of this area the gravity survey has disclosed the presence of well- 
pronounced WNW-ESE striking maxima. In the extension of the 
Peelhorst some less pronounced northwest-southeast-striking maxima are 
present, thus indicating that probably even here the northwest-southeast- 
striking faults of the Horst-Graben zone have affected the tectonics of this 
area, 
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A minor gravity high is present near the town of Delft, and the core-hole 
at The Hague is situated on its western plunge. In an exploration well, 
located on the Delft gravity structure, a thick series of Cretaceous sediments 
was found below a cover of 400 m of Quaternary and Young Tertiary layers. 
Oil shows have been observed here in sandy clays of Lower Albian age, but, 
owing to the absence of good reservoir rocks, three exploration wells obtained 
only negative results. 

The large Gouda gravity maximum has Lower Cretaceous below the Ter- 
tiary in its western part, while, to the east of the town of Gouda, Triassic 
most likely underlies the Tertiary. 

Seismic-reflection survey has revealed that the gravity maximum of 
Zaandam, just north of Amsterdam, coincides with a faulted anticlinal 
structure. The presence of Upper Triassic in the core of this structure has 
been proved by the results of a core-hole. The thickness of the Quaternary 
and Tertiary cover amounts here to 900 m. A deep exploration well will 
be drilled on this structure in the near future. Our knowledge of the 
subsurface geology of the central part of the folded belt is rather scanty 
(LJsellake and the province of Gelderland), as no borings have been made 
yet. 
According to the seismic-reflection results, the cover of the younger 
sediments is rather thick near the southern shore of the IJsellake (up to 
5000 ft). 

Seismic-refraction survey predicted the presence of Triassic in the core 
of a gravity maximum situated in this area. 

The eastern part of the folded belt consists of the so-called Triassic high 
bordered on the east by the rim of the Miinster basin and towards the north 
by an area with anticlinal structures including the gas-field of Bentheim 
and the oilfields Georgsdorf, Lingen-Dalum, Schoonebeek—~Emlichheim 
and Riihler Twist. 

The Triassic high is a gently folded and faulted platform of Triassic 
sediments with a thin cover of Tertiary layers. The Triassic is underlain by 
the Zechstein salt series in which Platten-dolomite containing bitumen 
occurs, and also the Carboniferous with coal layers. 

The Corle well, in which the first oil in the Netherlands was found, is 
situated near the southern edge of this Triassic high. 

In the rim-zone of the Miinster basin, Lower Cretaceous sediments are 
outcropping, while more towards the centre of the basin Upper Cretaceous is 
exposed at the surface. Below the Upper Cretaceous the Carboniferous 
with coal layers is present. 

The Triassic platform has acted during different periods of folding as a 
relatively solid block, and for this reason thrust faults are present at its 
northeastern edge (Gronau overthrust). The intensity of the movements is 
demonstrated by the Weerselo—Deuringen “ salt-piercement,’’ which con- 
sists of Zechstein salt squeezed upwards to shallow depth along the over- 
thrust. 


4. The Salt-dome Region. 

The isogam map of northern Netherlands shows conspicuous minima. 
As in northern Emsland arfd Oldenburg the same gravimetric picture has 
been obtained, and here the presence of many salt-domes was proven by 
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seismic-refraction survey and exploration drilling. A number of salt- 
domes should also be present in this part of the Netherlands. 

Seismic-refraction survey discovered the salt-dome of Schoonlo. A core- 
hole located on top of this dome encountered the cap-rock at a depth of 
141 m. 


THe O1n- AND GAS-FIELDS. 


In the eastern Netherlands and the Emsland area the following gas- 
fields and oilfields are now in production : the gas-field of Bentheim and the 
oilfields of Georgsdorf, Lingen, Adorf, Emlichheim, Schoonebeek, and Riihler 
Twist. (Fig. 2.) 


The Bentheim Gas-field. 


The field is situated on an east-west-striking, broad, gently dipping 
anticline. The southern flank is slightly steeper than the northern (15° 
and 5° respectively). NNW-SSE-striking cross-faults intersect this fold. 
To the east, the axis extends into the much faulted Salzbergen structure, 
while to the west it reaches into Netherlands’ territory at De Lutte. The 
field was discovered in 1938, when, in well Norddeutschland 1, a blow-out 
occurred. The fold had been known for many years, and already in 1904 a 
boring had been made which failed to reach the gas-bearing formation. 
The gas-producing horizon is the Zechstein Platten-dolomite, which has a 
thickness of about 40 m. This dolomitic limestone is compact and has a 
low porosity but is partly fractured. The top of the gas layer is found 
between 1550 and 1950 m. Salt-water has been encountered in both flanks 
and on the western plunge near the frontier. 

Well De Lutte 4, in the Netherlands, struck salt-water though this boring, 
situated in a separate fault block, found the Platten-dolomite in a higher 
position. An extension of the field towards the east seems possible. An 
exploration well is now being drilled there. 

The gas consists mainly of methane. The average results of its analysis 
are :— 

Methane . 919% vol. 


N, CO, O,, He 4:05% vol. 


Production in 1948 amounted to 60,391,000 cu. m. and accumulated pro- 
duction to about 470 million cu. m. The gas is piped to the Chemische 
Werke at Hiils, situated at about 70 km from the field. 


Georgsdorf Field. 

The structure was discovered in 1942 as a result of a seismic-reflection 
survey. The discovery well was drilled in 1943. The field lies on a moder- 
ately folded east-west-striking anticline. The north flank is somewhat 
steeper than the south flank. Numerous strike faults and some cross- 
faults intersect the structure. The reservoir rock is the Bentheim sand- 
stone of the Valanginian, a fine-grained, somewhat clayey sandstone, 35 m 
thick. The top of the producing horizon is found at depths between 500 
and 1050 m. 
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The size of the field is not yet fully known, and it may extend for some 
distance towards the west. Edgewater has been struck on both flanks. 

In the axial region the oil contains a certain amount of gas in solution. 
The oil is less viscous, and wells are free flowing. Specific gravity is 
0-920. 

Production in 1948 amounted to 53,000 metric tons, but-will increase in 
1949 to over 100,000 tons (first half of 1949, 50,000 tons). Accumulated 
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production up to July 1949 was 154,500 tons. The proved and probable 
reserves are estimated at 3 to 4 million cu. m. 


Lingen Field. 

The structure was discovered in 1940 by seismic-refraction survey. 
The discovery well No. 2 was completed in 1942. An east—west-striking, 
steeply north-dipping fault divides this structure into two blocks. The 
field is situated south of this fault, where the Lower Cretaceous layers are 
in a tectonically high position. Oil shows have been found in the Valan- 
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ginian sandstone and in shell-beds in the Wealden. Production comes 
from a number of shell-beds which have thicknesses up to 1 ft. The depths 
of the producers range from about 950 to 1000 m. The size of the field is 
not yet known. Recently production has been obtained in a well on the 
north block. 

The oil has a specific gravity of 0-865 to 0-885. The pour point is 17° C. 
At present all wells are being pumped. Production during 1948 amounted 
to 47,738 metric tons, and in the first half of 1949 29,140 tons were obtained. 
Accumulative production up to July 1949 was 197,407 tons. Reserves are 
estimated at 2 to 3 million cu. m. 


Adorf Field. 


On the same structural trend and about 9 km west of Lingen is the 
“Adorf field. Until July 1949 the one and only producing well has produced 
3379 metric tons. The oil has a high paraffin content and a pour point of 
about 25° C., 

Borings, drilled in the neighbourhood, have been completed as dry 
holes. 


Schoonebeek and Emlichheim Fields. (Fig. 3.) 


These two fields, separated from each other by the Netherlands-German 
frontier, form one structural unit. The structure is an east—west-striking 
and gently east-plunging anticline. Northwest—southeast-striking cross- 
faults and a longitudinal fault intersect the structure. The reservoir rock 
is a loose, very fine-grained sand of the Valanginian. Its maximum thick- 


ness amounts to 30m. The porosity of the sand is high (up to 39 per cent), 
and the permeability is good (10,000 mD). 

The following stratigraphical column was encountered in the discovery 
well Schoonebeek 3 


0-100 m Quaternary Sand and gravel. 
Tertiary Sandy-clay and clay. 
Disconformit 
Turonian White chalky limestone and marls. 
Albian Marly clays, with reddish brown colour in 
Middle Albian. 
Disconformity 
Lower Hauterivian Marly clay. 
Valanginian Loose sand with oil. 
Wealden Fossiliferous shale, marlstone and limestone 
bands, oil shows. 
Malm (Purbeck) Shale, claystone with limestone layers, and 
anhydrite. 
Disconformity 
-1114_m_ Liassie Claystone. 


The thickness of the formations between the disconformities at the base 
of the Albian and at the top of the Liassic increase gradually towards the 
east. In the eastern part of the field, oil shows have been found in a 
Hauterivian sand, but, as this sand is too clayey, no production was 
obtained. Here the Valanginian oil sand is thicker and is divided in an 
upper and lower sand by a claystone band. 

Well Schoonebeek 2, drilled on top of this structure, did not encounter 
the Valanginian which is missing here below the Albian transgression and 
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oceurs only on both flanks. However, the well was completed in 1943 as a 
small producer, the reservoir layer being a sandy limestone of the Malm 
(U. Jurassic). 

Around the discovery well, Schoonebeek 3, the producers have been 
drilled on a 200-m-spacing base. Later on, the distance between the borings 
was changed to 400 m. 

In the Emlichheim field the distance between the wells is 200 m. To 
avoid unnecessary drilling along the frontier an offset agreement has been 
concluded between the N.A.M. and Wintershall A.G., the operator of the 
Emlichheim field. Drilling operations do not meet with many difficulties. 
In Schoonebeek no coring is executed in normal development wells. The 
Schlumberger diagrams give sufficient data for completion of the wells and 
for their correlation with other borings. Up to November 1949, 100 holes 
had been completed in Schoonebeek, of which ninety are producers, seven 
are dry holes, and three are salt-water-disposal wells. 

Though some wells are free-flowing when completed, all producers are 
being pumped immediately. The average initial production is 35 cu. m. 
(maximum 99 cu. m.). The rather rapid water encroachment in some flank 
wells points to an active water-drive. The specific gravity of the oil is 
0-905; viscosity, 15-1° E/50° C, Very little gas is present. Gas-oil ratio 
is lOto 

The congealing point of the oil is high (6° to 12°; sometimes even up to 
23° C), and special provisions had to be made for heating the oil when 
transporting it from the field-gathering station to the main tank yard. 

The oil is treated in a demulsifying and desalting plant. The water, 
which has a very high salt content, is pumped into salt-water-disposal wells 
located in the north flank of the field. The first suitable sand layer into 
which this salt-water can be pumped is the oil sand. Transport of the oil 
to the Pernis refinery (Royal Dutch Shell Group) is by tank cars. 

The present daily production of the Schoonebeek field is 1950 cu. m/day. 
The cumulative production up to January 1950 amounted to 1,400,000 
metric tons. 

The production of the Emlichheim field during 1948 was 64,850 metric 
tons, and increased to 52,950 tons during the first half of 1949. Aecumu- 
lated production up to July 1949 is 202,077 metric tons. According to 
German estimates the reserves of Emlichheim amount to 2 to 3 million 
tons. 


Riihler Twist Field. 

This field, discovered in May 1949, is situated on the same anticline as, 
and 5 km to the east of, the Schoonebeek field. The reservoir sand is the 
same Valanginian Bentheim sandstone, and the thickness of the oil-bearing 
laver is about 25m. A part of the west plunge of the Riihler Twist field 
enters into Netherlands territory. Up to now, eight borings have been 
completed, of which six are producers (two in the concession of the 
N.A.M.). 

The well Klein Hesepe 1, drilled during the war, is either too far down the 
east plunge or on the south flank. Well Rihler Twist | is on the south 
flank. The proven oil reserves of this field are estimated at about 5 million 
cu. m, 
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OTHER PRosPEcTS IN East NETHERLANDS AND EMSLAND. 


Besides the structures on which the oilfields are situated, other folds are 
present in this area. At the following places drilling has already been 
executed or is still in progress. 


Coevorden Structure. 

Before the war gravity survey and core-hole drilling had already revealed 
the presence of this structure. Later, seismic-refraction and reflection 
surveys were carried out there, and the result of the first exploration well 
has shown that Lower Cretaceous and Upper Jurassic layers are missing 
at this location. Below the Albian disconformity Liassic was found. The 
objective of the second well was the exploration of the Zechstein formation. 
The top of this formation was encountered at a depth of 2126 m. After 
having drilled through 634 m of rock-salt the Haupt-dolomite, a stage of 
the Zechstein formation (Permian), was found at a depth of 2760 m. The 
Haupt-dolomite proved to be gas-bearing. A second deep test, located on 
the south flank, is now being drilled. It is hoped by means of this well to 
prove whether the Haupt-dolomite is here oil- and gas-bearing or contains 
only gas. 


Emmen Anticline. 


The Emmen fold was discovered with the help of seismic-reflection 
survey. The result of the first exploration well proved that Lower Cre- 


taceous and Upper Jurassic layers are absent. The second and the third 


boring on this fold also failed to find oil-bearing layers. 


Fehndorf Structure. 


A flat, domal structure 18 km north of the Rihler Twist field. The 
structure has been discovered by seismic-reflection survey. Until now only 
one* exploration well has been drilled, and this proved to be a failure. 
Here also, Liassic is present immediately below the Albian transgression. 


Itterbeck Structure. 


This structure is situated in Germany near the Netherlands’ frontier, 
15 km southwest of the Georgsdorf oilfield. Only a thin section of Lower 
Cretaceous and Upper Jurassic strata is present below the Albian trans- 
gression. All borings were failures. The Zechstein formation, which might 
offer gas or oil prospects, has not yet been investigated. 


Ochtrup and Gronau Structures. 


Both structures lie south of the Bentheim fold, and are separated from 
the latter by the broad Brechte syncline. A thrust fault is present in the 
south flanks of these structures. The Platten-dolomite of the Zechstein 
might be oil- or gas-bearing in these structures. 

Recently oil was found in a well on the Ochtrup structure. Eventually 
this finding may lead to the discovery of another oilfield in the neighbour- 
hood. 
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DISCUSSION. 


Prov. : am sure that I am expressing the opinion of all present 
when I say how much we are indebted to Mr Mulder for his account of what 
is really a tremendous strategic operation, combining all methods of attack 


in exploration for oil. IL use the term “ strategic ” advisedly, because I feel 
that oil men here will realize the great amount of patient work which has 
been compressed into the résumé history which he has given this evening. 
The work of exploration has involved a large amount of co-ordinated 
geophysics, inciuding gravity surveys and extensive seismic surveys. 
Whilst listening to him I could not help thinking how fortunate it was for 
Holland that one of the major oil companies of the world should have been 
available to tackle what is a most difficult problem in an extremely logical 
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manner. There must be immense difficulties in any area largely devoid of 
exposure except in its borderland, which contains a complex of faulting and 
folding with changing directions of earth movement, making it a difficult 
task to follow any structure for a considerable distance below the cover of 
the Tertiaries without having to stop and wonder what is going to happen 
next. I was going to say that I do not envy the geologist who has to tackle 
a problem of this nature but this would be untrue. On the contrary, I do 
envy him, for we geologists revel in difficult problems. Certainly they have 
one of this nature in Holland. 

Like the German oilfields on the borderland, the main problem is the 
degree of preservation of oil from dispersal in late Mesozoic and Tertiary 
times, and I would like to ask the author whether the thickening of sedi- 
mentation northwards in the Netherlands is due to the fact that the sequences 
are more complete or that particular sections of the stratigraphic column 
are thicker. In other words, has there been more continuous sedimenta- 
tion in the course of time in Northern Holland than in the southern area ? 
There are obvious signs of very drastic periods of erosion in the south before 
the Cretaceous were deposited, but what is the sequence in the more 
northern area ? 

As a geologist I cannot help feeling that the interesting and important 
sections of the story of oil in any area is more often the story of its preserva- 
tion than the story of its formation, and generally where sedimentation has 
been continuous the oil prospects of an area are better. 

Dealing with the question of structure and stratigraphy, I presume that 
the finer details have had to be worked out from the data of reflection 


surveys, used in conjunction with drilling data, and it would be interesting 
to get further information on how these details have been obtained. They 
must have involved difficult problems of interpretation, and I hope that in 
the publication of the paper examples of this type could be brought out by 
the author. 


Dr W. L. F. Nurrauy: [have listened with great interest to Mr Mulder’s 
paper on the oilfield developments in the German/Netherlands frontier 
area. The importance of these discoveries lies in the fact that proven 
reserves in the order of 15 million tons have been found in this region where, 
as the author has pointed out, there are several structures with prospects of 
oil being found in either the Lower Cretaceous or the Permian. It is per- 
haps not generally recognized that in 1945 the German Emsland output 
accounted for only 5 per cent of their total production, while at present 
Emsland is supplying about 40 per cent of Germany’s production. Our 
knowledge of the German fields in this area has been greatly added to by 
the reports prepared for the B.I.0.S. under the direction of Mr Gunther, 
and which have been published by H.M.S.0. It is evident that the Emsland 
area, with its belt of anticlinal structures, offers far greater potentialities 
than the salt-dome region of the North German plains. 

To which type of oil accumulation does the Schoonebeek field belong ? 
What has been found so far at the Coevorden structure and to the west of 
this structure ¢ 


Mr Mvutper: The oil accumulation at Schoonebeek is a combination of 
the tectonic and stratigraphic type. In the eastern part of the field the oil 
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is trapped behind a cross-fault in an eastward plunging anticline, while in 
the western part oil is present only in the north and south flanks but not 
on the top of the structure. Here the Valanginian sand is wedging out 
under the Albian disconformity. 

At Coevorden gas was found in the Hauptdolomite of the Zechstein. A 
second deep-test is now being drilled on the south flank in order to ascertain 
whether there is both oil and gas or gas alone in the Zechstein. 

The Schoonebeek—Coevorden field extends still farther towards the west. 

tecently gas was discovered in an exploration well at De Wijk (26 km west 
of the gas well at Coevorden). An application for an extension of the 
Schoonebeek concession has already been filed. 


A. E. GuntTHeR : On reading this very interesting paper, one is impressed 
by two things—first, as the chairman has said, the magnitude of the opera- 
tion described in relation to the size of the country, and secondly, the 
thoroughness with which the work is being done. Like the combined 
geological and geophysical surveys that have been carried out in Northwest 
Germany in the last fifteen years, when these in the Netherlands are complete 
there will be no part of the country that will not have been subject to the 
most searching examination. It is for this reason that the longer-term 
technical achievement, which, starting in the early 1930s, has led to the 
discovery of the Schoonebeek oilfield, deserves wider recognition. What is 
particularly interesting in considering the Dutch and German developments 
together is to trace the reaction of each upon the other as the years pass, 
and to consider the personalities who did much to influence events. I shall 
not be giving secrets away if I mention two or three of them. 

Beginning with the period 1925-30. On the German side the Geological 
Survey of West Hannover by the Preussische Geologische Landesanstalt 
was the work of Dr Alfred Bentz, now the director of the Reichsamt fuer 
Bodenforschung. Perhaps a reward for maintaining as early as 1930 
that there was oil in that region was his translation in 1931 to the then Oil 
Department of the Landesanstalt. In the years that followed Dr Bentz 
undoubtedly did a very great deal. 

But there is another name which, I think it will be agreed, must be 
mentioned. What was equally important in those days, both on the 
German and on the Dutch side, was the influence of Dr Otto Dreher. Dr 
Dreher was a German who had travelled widely as a geologist within the 
Shell organization. He was Bataafsche’s chief geologist in Germany. On 
the German side he brought the experience of an international industry into 
what in 1931 was a backyard affair. On the Dutch side he put the sedi- 
mentary basins of Northern Europe on to the Dutch oil map. 

There is no doubt that the Dutch geologist who made the initial Bataafsche 
survey, Dr W. C. Klein, was influenced in his “ far from optimistic con- 
clusion ” by the prevailing scepticism that there was no oil under the Nether- 
lands, just as there was no oil in England, and by the atmosphere in the 
early 1930s of the economic depression. The financial stringency of those 
years must not be under-rated. It weighed heavily enough to affect a 
geologist even of Dr Klein’s academic distinction. 

All the more credit therefore is attributable to those who gave their 
support to the venture. And if Dr Schiirmann must accept much personal 
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responsibility, | believe he would agree that Dr Dreher gave more encourage- 
ment than most during his frequent visits to The Hague from Hanover. 

The result to-day, as we have heard, has been the development in the 
Netherlands and in the Emsland areas together, of oilfields producing 
1 million tons a year. It is most significant that this has been a growth 
mainly of the post-war period, significant because had the Dutch not stopped 
exploration in 1939 and had they aided the work under the Germans during 
the war, instead of blocking it with all the means in their power, the Nazi's 
war machine might have had an extra 500,000 tons a year to run on, and 
who knows how much farther into Russia this might have taken them in 
1942. 

To-day we see in this area, beneath a surface of polder, sand, and heath, a 
development which is something new in the economy of Western Europe, 
and it may be that what we see is still in its early stages. 


Mr Mvutper: I should like to thank Mr Gunther for having mentioned 
the names of Dr Bentz, Dr Dreher, and Dr Schiirmann. During the war 
Dr Schiirmann had an extremely difficult and vulnerable position. Never- 
theless, he managed to keep together a large staff of geologists, geophysicists, 
and technicians, all ‘‘ working hard” for the exploration of oil in the 
Netherlands. 


E. 8. Pryrotp: We are grateful to Mr Mulder, and to his company, for 
having allowed so much very interesting information to be placed before us. 
At the same time one would like a great deal more. I feel that such a mass 
of geophysical work has been done that there must be some most interesting 
evidence available; this we shall be most glad to hear if, on some future 
occasion, Mr Mulder or one of his colleagues will put it before us. For 
example, it would be interesting to know how much of the work has been 
successful; what is the cause of the gravity anomalies; to what extent are 
the results consistent; and to what extent are they consistent with the 
geology as determined by later drilling? This would be a most interesting 
subject for a symposium. 


Mr Muvper: [ am afraid you will have to wait another two years before 
we have finished our observations, and before we can release our findings. 


Mr J. D. McGrocn: IL should be very interested to know what has 
happened to the gravity high at Amersfoort. 


Mr Mutper: So far as known from the results of the reflection survey 
this is a folded but also much faulted region. The thickness of the Tertiary 
is known, but it is very difficult to predict the age of the formation below the 
Tertiary cover. A well is now being drilled in this region. 


THe CHAIRMAN : It remains for me now, in the name of the Institute and 
of all of us here, to express to Mr Mulder our great indebtedness, for | am 
quite sure we have all been very interested to know what has been done in 
connexion with this most difficult problem. I would also like to say, in 
parenthesis, that I am so glad Mr Pinfold has expressed thoughts that I 
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would have expressed ; I think that a year or eighteen months hence a lot of 
us may be going into Holland, and if it is convenient at that time to place 
more details before us, they will be very welcome. Mr Mulder has mentioned 
a period of two years ; but I have cut that down a little, and I am suggesting 
that the occasion I have mentioned may be the right time for us to hear 
the “ second episode.” 

As geologists we are all avid for information, and we realize that we are 
very favoured this evening in hearing the first account of this most interest- 
ing work. I think we can say that the oil companies are taking nowadays 
a much broader view, appreciating that the giving of information helps 
everybody; and we are indeed grateful for the information which Mr Mulder 
has given us, and to his company for having permitted us to hear it. I 
think the area concerned is really and truly a classic area, where the 
application of geophysics to a very interesting problem has had rather full 
sway. The geologist could not do very much alone, although he does a lot 
with the geophysics and with the drilling. 

Many things are being done with physical instruments to-day which 
would have been described years ago as impossible. If we give the physicist 
the chance, he is able to achieve these miracles. But the geologist also 
comes in; and the greatest advance in geophysics than can be brought 
about is by the application of geological thought to geophysical data. 
We have not advanced as we should have done if we had had a larger number 
of geologists with a physical background; they are necessary in order to 
bring this work to fruition. 


(The vote of thanks was accorded with enthusiasm.) 


Mr Mvutper: On behalf of my company I thank you very much for your 
kind reception. 
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CHEMICAL ENGINEERING AND THE PETROLEUM 
INDUSTRY.* 


By F. H. Garner, O.B.E. (Past-President). 


THERE is much in common between the development of the petroleum 
industry and that of chemical engineering; the petroleum industry has 
played an important part in both the development and application of 
fundamental knowledge of the unit operations of fluid flow, heat transfer, 
and diffusional operations such as absorption and distillation. The 
relatively rapid expansion of the petroleum industry has provided an 
opportunity for the application of chemical-engineering principles and has 
played an important part in the recognition of chemical engineering as a 
branch of engineering, equally with the civil, mechanical, and electrical 
branches: 

George E. Davis published his “ Handbook of Chemical Engineering ”’ in 
1901, based on a series of lectures given in 1887. He relates ‘‘ the first 
public recognition of the chemical engineer seems to have been made in 
1880 in which year an attempt was made to found a Society of Chemical 
Engineers in London.” The definition of the chemical engineer, as stated 
to this meeting was that of a person possessing a knowledge of chemistry, 
physics, and mechanics and who employed that knowledge for the utilization 
of chemical reactions on the large scale. In the utilization of chemical 
reactions on a large scale, knowledge of the suitability of plant and 
apparatus, and in particular of construction and of maintenance, are the 


most important features. Of the chemist with a little knowledge of 


engineering and the engineer with a little knowledge of chemistry, the latter 
was, in Davis’s opinion, the more successful. The utilization of chemical 
reactions on a large scale led to the study of the economics of the processes, 
and in consequence to a study of the efficiency of the processes. It is 
therefore not surprising that the petroleum industry, an industry primarily 
concerned with the handling of large quantities of fluids, made an intensive 
study of the unit operations mentioned; although it is only recently that 
the petroleum industry has been concerned with the production of chemicals 
on a large scale, it has long been concerned with chemical treatments in 
refining of petroleum products which are large-scale chemical reactions. 
The use of the pipe or tube still for distillation in the petroleum industry 
after the first world war in place of the older continuous shell still led to an 
examination of the economies which can be effected by a correct application 
of the principles of heat transfer. The pipe still had been used earlier, to a 
very limited extent, in coal-tar distillation. During the early years of the 
Fawley refinery, 1921-24, pipe stills of the Foster-Wheeler type were used 
for crude-petroleum distillation and for the production of kerosine vapours 
for cracking in the Lodge-Tinker process. This plant represented one of 


* Paper read at Inaugural Meeting of the Fawley Branch of the Institute of 
Petroleum, October 19, 1949. 
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the first pipe-still installations in the U.K., although continuous shell stills 
were employed for redistillation of the acid-refined cracked distillates. 

The application of the bubble-cap distillation column to the petroleum 
industry dates from about this period, although it had been applied in 
alcohol distillation shortly before 1820 by Blumenthal Cellier. Sorel, in 
1893, in his study of the rectification of alcohol had established the principles 
of the distillation process, and from this has developed a continuous 
increase in the efficiency of the distillation process culminating in the 
separation of individual hydrocarbons, such as isopentane and toluene, on 
so vast a scale in the recent war. 

The pumping of oil over long-distance pipelines has similarly required an 
increasing knowledge of fluid flow developed from the pioneer work of 
teynolds and others. The chemical engineer is much more concerned with 
the influence of viscosity than his mechanical colleague, who is primarily 
interested in water and steam, because the chemical engineer, in addition to 
petroleum of very varying viscosities, must also consider liquids from 
sulphuric acid to organic solvents and the whole range of gases and organic 
vapours. 

The vast plants for the recovery of gasoline from natural gas have led to 
the study of absorption processes using gas oil and also adsorption processes 
employing active charcoal, ete. Adsorption processes are also employed 
in the retining of lubricating oils. 

In most of these unit operations, the petroleum industry has applied and 
extended the basic theory developed as a result of work in other industries, 
notably distillation in the alcohol industry. However, the scale of the 
operations in petroleum refining is such that the large saving effected by 
a relatively small increase in efficiency has intensified the study of the 
chemical-engineering principles underlying these operations. 

The highly competitive market for petroleum products, moreover, ensures 
that refineries must always be capable of meeting demands for new or 
improved products. Consequently the processes of manufacture have been 
continuously investigated and new methods have been introduced, such as 
the fluid catalytic process for the cracking of petroleum products. The 
handling of finely divided solids in a gas stream involved a new technique 
which was applied to full-scale plants under stress of war in a period of from 
two or three years, largely owing to the efforts of chemical engineers. It is 
true that similar processes had been used for the direct gasification of coal in 
the Winkler generator, but this bears little resemblance to the fluid catalytic 
process as used to-day. It is often possible to find recent developments 
forecast by early work described in the literature; for example, the use of 
air to help the evaporation of water from brine in the manufacture of salt 
was suggested by Robert Boyle in the seventeenth century, and can be 
considered as pioneering work akin to the modern spray-drying plant, 
although there is no direct connexion between them. 

In the petroleum industry effort appears to have been concentrated on 
particular problems in definite periods. Thus, 1920-27 was the cracking 
period following the introduction of the Burton still, during which both 
liquid and vapour-phase cracking processes were developed. Solvent 
refining was studied extensively from 1933 onwards, following the belated 
application to lubricating oils of liquid sulphur dioxide earlier used in 
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the refining of kerosine. This resulted in the use of organic solvents such 
as nitrobenzene, furfural, and phenol for the treatment of lubricating oils. 
The present period is one in which the fluid catalytic process is being 
developed and extended in many fields other than the petroleum industry, 
in which it was first emploved on a large scale. 

A further consequence of the introduction of new processes or of improve- 
ments in refinery processes has been that, in the petroleum industry, 
refinery equipment may be rendered obsolete and require replacement by 
more modern equipment in a very short period of time. The continuous 
effort by the industry to maintain its equipment at the highest level of 
efficiency has meant an increasing demand for chemical engineers. One of 
the most important demands made by continuous processes such as are 
generally used in the petroleum industry is that for continuous measurement 
of rates of flow and temperature and for the automatic control of liquid 
levels, flow rates, temperatures, and even of composition where a suitable 
instrument can be devised. There is no industry in which automatic 
control has been more highly developed than in the petroleum industry, 
and large catalytic cracking plants with a capacity of 30,000 brl or more per 
day are controlled by shifts of seven or eight men with the aid of a battery 
of instruments with as much ease as a power-house engaged in the com- 
paratively simple operation of raising steam. From the point of view of 
return on capital investment it is of the utmost importance to maintain 
throughput and particularly to keep the plant on stream for as many days in 
the year as possible. In the fluid catalytic plants with their large capital 
cost, this is particularly important, and the “turn-around” when the 
plant is overhauled at the end of a run is very carefully planned over a 
period of months so that it can be put on stream again with a minimum of 
delay. About 400 men belonging to perhaps sixteen different trades, who 
have been carefully briefed about the work to be done, may be employed, 
and a saving of a week in the time occupied in the “ turn-around ” may 
result in an additional output of some 6 million gal of gasoline and 5 million 
gal of fuel oil. 

The demand for efficiency in operation has led to the detailed study of 
the way in which plants work employing the analytical approach, which 
is the essence of productive efficiency. The operations of plants such as the 
fluid catalytic process are being continuously studied by teams of chemical 
engineers whose sole object is that of eliminating factors which limit yield 
and of developing modifications which will increase throughput and 
efficiency. 

The developments of instrumentation and automatic control and of 
productive efficiency are thus an essential element in the training of the 
chemical engineer. 

Thus, the growth of the petroleum industry has been accompanied by a 
marked increase in the knowledge of chemical engineering and particularly 
by a more precise knowledge of the physics, or perhaps physical chemistry, 
underlying the operations of handling liquids and vapours, and of vapour- 
ization. This has made it necessary to add one other subject, namely 
mathematics, to the essential requirements of chemistry, physics, and engin- 
eering laid down by Davis in his ‘‘ Handbook of Chemical Engineering.” 
Davis was mainly concerned with plant rather than with the physical 
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processes which occur in plants, and it is in the latter that the modern 
necessity for high efficiency has led to the greatest developments. This 
high efficiency is of special economic importance where vast quantities of 
material are handled, as in the petroleum industry. It is of even greater 
importance in the separation of isotopes in connexion with atomic enercy, 
since such separations are only possible by the development of the most 
efficient operation of various diffusion and other processes owing to the 
small differences in physical properties of the components to be separated. 

Whilst so far in this paper, attention has been concentrated on a few of 
the unit operations, there is no branch of chemical engineering with which 
the petroleum industry is not concerned. No mention has been made of 
combustion, a field in which the liquid fuels are almost wholly derived from 
petroleum. The efficiency of combustion both in the refinery itself and 
of the petroleum products, motor and aviation gasoline, diesel fuel and 
turbine fuels, fuel oils and kerosine, is a problem of the greatest importance 
to the chemical engineer, who is concerned with the attainment of the 
maximum possible efficiency in both internal and external combustion. 

The handling of solids is a subject of study to the chemical engineer, and 
the petroleum industry is interested in the adsorbent clays used in refining 
liquid and gaseous products, and particularly in the more recent catalytic 
cracking processes. Similarly, such subjects as humidity control and 
various aspects of mechanical separation and drying are of importance. 

In view of the large quantities of effluents from refineries, the subject of 
waste waters is one of outstanding interest, particularly in connexion with 
the avoidance of pollution of rivers and streams. Since petroleum refining 
comes under the Alkali Acts, the emission of fumes is one in which much 
research has been conducted, as it necessitates the installation of costly 
equipment—often apparently unnecessary except to satisfy the noses of the 
neighbouring inhabitants who are quite reconciled to smells that they know 
—the farmyard or the local gas-works—but shrink with disgust from any 
smell which is new and strange to them. 

Corrosion problems are of great importance, both at ordinary temper- 
atures, as, for example, in tank storage, and also at high temperatures as in 
the processes of distillation and cracking. At these temperatures, sulphur 
compounds decompose, giving hydrogen sulphide and sulphur, whilst salts 
present in the water emulsified with the crude petroleum may lead to the 
formation of hydrochloric acid. The employment of sulphuric acid in 
refining operations and hydrochloric and hydrofluoric acids in isomerization 
and alkylation processes also introduce major corrosion problems. 

The inter-relationship between chemical engineering and the petroleum 
industry is illustrated by the relatively small proportion of chemical 
engineers trained in the U.K. as compared with the United States. Thus, 
a recent estimate of the number of chemical-engineering students in the 
United States was 30,000 as compared with possibly 500 in the U.K., 
bearing no relation to population even allowing for the much larger pro- 
portion of University students to the population in the United States. In 
both countries the petroleum industry enlists a large proportion of the 
chemical-engineering graduates each year, and with the increase in petroleum 
refining in the U.K., a considerable increase in the demand for chemical 
engineers should take place. 
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Most of the new equipment for the new refineries in the U.K. will come 
from the United States or be constructed in the U.K. under licence. It is 
hoped that an increasing proportion of such plant will be designed and made 
in and also exported from the U.K. as more and more chemical engineers 
become available for design work and more research and development work 
is conducted to ensure an adequate output of new processes and new 
equipment. 

When the units are erected, the operation will again involve chemical 
engineers. Experience in plant operation is probably the best introduction 
a graduate chemical engineer can have to his profession. He will there 
learn the first lesson in responsibility, and his ability to handle the multitude 
of problems, both technical and human, that arise daily on an operating 
unit, will determine his future development. If his ultimate aim is to 
proceed to design work, a period on plant operation will ensure his familiarity 
with the less obvious points of design which can make or mar a unit from 
the operator’s point of view. Such points as accessibility of valves, 
facilities for cleanouts, correct location of pumping units, adequate safety 
precautions, etc., can best be appreciated by actual operation rather than 
from the designer’s blueprint. On the other hand, should his aim be to 
progress to an administrative position he will meet the fundamental problem 
of dealing with men—a subject which can only be studied the hard way. 
Human relationships is a fundamental part of the chemical engineer’s 
training, and until he has learned to work as a member of a team, to accept 
criticism of his ideas in good faith, and to handle his team with under- 
standing and firmness, his training is incomplete. A period as shift operator 
will do much to complete this part of his training. 

Apart from process operation and management there are many oppor- 
tunities for chemical engineering. The work may be divided into two 
groups; groups which may also be taken as illustrative of the development 
of the chemical engineer himself. The first group is the technical group, 
whose duties are to ensure the efficient operation of the units, to investigate 
economics of operation, and to study the effect of operating variables on 
throughput and product quality. The second group is the design group, 
whose duties include the correct development of research ideas in the 
design and operation of pilot plants and the subsequent design of major 
units, having due regard to the economics, material and methods of fabri- 
cation, and an efficient lay-out. The full use of pilot plants in providing 
the necessary data upon which future designs will be based can result in 
very considerable savings in the final cost of the major unit—in addition 
to ensuring that the final unit will operate according to specification. 

By either of these routes the chemical engineer proceeds to his ultimate 
goal—the administrative responsibility for the complicated operations of 
‘ an integrated group of units. It is here that the chemical engineer finds 
full scope for the practice of his profession, for the management of a modern 
refinery requires a sound knowledge of the fundamentals of the sciences, 
chemistry, physics, mathematics, and mechanical engineering, which 
together with the full appreciation of efficiency and economy constitute the 
basis of chemical engineering. Previously the industry has developed the 
right type of man to fill the positions of responsibility, and it is true to say 
that whatever his original training—chemist, physicist, or engineer—the 
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refinery managers produced by the industry have become, by necessity, 
chemical engineers. The demand for such men, of fundamental yet broad 
training, of sound judgment and wide experience, will undoubtedly increase. 

Yet there is need in the U.K. for the recognition of the art of operating. 
In the U.S.A., particularly among the design and construction companies, 
there has developed during the past twenty years a specialization in process 
operation. There are specialist teams whose duty it is to bring a new unit 
into commission, to put it “ on stream,” and to nurse it through its teething 
troubles until both throughput and product quality are on specification. 
Because the number of major units designed and constructed in the U.K. 
has been small compared with the corresponding U.S.A. production, this 
type of chemical engineer has not been developed to the same extent. 
Obviously, it will be necessary to see to it that such men are developed, for 
the future expansion of the industry demands them. This can be done only 
by providing adequate training and wide operating experience and by 
recognizing that operators of this class, specialists of an unusual type, 
require experience of the widest nature. They should be included in design 
teams, in pilot-plant discussions, and should be in contact with con- 
structional groups throughout the erection period. 

Reference has already been made to the study of operation with a view 
to economy in operation and the modification of plant design as one regarded 
of special importance in the U.S.A. and a field in which we in the U.K. are 
behind ; it is in this field of productive engineering that the U.K. in many 
industries lags behind the U.S.A. 

The expansion of refining in the U.K. together with the development 
of a petroleum chemicals industry, will afford opportunity for new develop- 
ments. The relatively high sulphur content of the Middle East crude oils 
will require a careful study of corrosion problems, of sweetening processes, 
and above allofsulphur recovery. The bulk of sulphuric acid manufactured 
in the U.K. is produced from imported sulphur and pyrites, although some 
is produced from spent oxide from gas-works and a small amount from 
gypsum. ‘The expanded refinery industry will be an additional and heavy 
demand on the sulphuric acid manufacturers. The development of a 
satisfactory sulphur-recovery process would be of great value in reducing 
the cost of processing high-sulphur crude oils and saving costly imports of 
dollar sulphur. 

So far reference has been made only to the refining side of the petroleum 
industry, but equally the chemical engineer makes an outstanding contri- 
bution in the field of petroleum production. Reservoir control to permit 
the maximum possible recovery of the petroleum in the reservoir over a 
satisfactory period of vears, involves a knowledge of many of the unit 
operations of importance to the refiner. These include fluid flow, especially 
in relation to the flow of liquid and gas to the well with the additional 
complication of the presence of water and the presence of solid matter of 
different degrees of porosity. In addition, distillation under somewhat 
unusual conditions is also of importance, namely under varying pressures 
as the petroleum is withdrawn from the ground. A knowledge of the 
pressure-volume—temperature relations is thus essential in connexion with 
reservoir control. 


In conclusion, it may perhaps be again stressed that chemical engineering 
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and the petroleum industry are closely connected. Davis, in his “* Hand- 
book of Chemical Engineering,” to which reference has already been made, 
defines the creed of the chemical engineer as :— 


(1) to design plant to operate with maximum efliciency from the 
engineering, physical, and chemical points of view ; 

(2) to design plant to operate for the maximum time—taking into 
account the capital cost of operation ; 

(3) economy of labour, i.¢., by the use of automatic controls wherever 
possible. 


These are equally fundamental in the petroleum industry. 
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CORROSION TESTS FOR SOLUBLE OIL 
DISPERSIONS. 


By Currinc PaNeL or STANDARDIZATION SuB-CoMMITTEE No. 6— 
LUBRICANTS. 


Tue Cutting Oil Panel of Sub-Committee No. 6—-Lubricants—was estab- 
lished in October 1945 under the Chairmanship of Dr N. L. Anfilogoff to 
consider what tests for cutting oils required to be recommended for stand- 
ardization as I.P. methods. 

The need for a corrosion test for soluble-oil dispersions received its 
immediate attention, and the Panel has carried out a considerable amount 
of experimental work culminating in the formulation of a tentative standard 
method based on the existing Lloyd-Beeny or Herbert corrosion test. 

Whether the method is eventually adopted as a standard method or 
whether it is replaced by another method will depend on future experience, 
but there will certainly come a time when the method is again under review. 
Therefore, the Panel has thought it of interest to publish a fairly compre- 
hensive account of its work in connexion with this method so that the 
results may be available to future workers in this field. 

The need for a corrosion test was self-evident. It is a matter of common 
experience that both equipment and machined parts may suffer from cor- 
rosion when used in conjunction with soluble-oil dispersions, although such 
dispersions are expected to protect the metal. Whilst corrosion of machined 
parts is objectionable, it is usually confined to sporadically occurring 
occasions, and is not usually persistent or serious. Rusting of equipment 
such as lathe beds is more objectionable, since it may ultimately effect the 
alignment of the machine tool, and so affect the quality of all subsequent 
work. Cast iron is the material normally concerned in this way and, since 
it is usually more prone to rust than are other ferrous metals, any test 
which serves to assess corrosion of cast iron may be expected to assist in 
preventing corrosion of machined parts. 

Several tests have been proposed for the assessment of corrosion in 
connexion with soluble-oil dispersions, but the most widely used is the 
Lloyd-Beeny test. The Panel selected this method for investigation as one 
which appeared to have the merits of simplicity and approximation to 
practical conditions. 

The Panel has considered to what extent the method can be regarded 
as correlative with practice, and must admit that there has been no scien- 
tific demonstration that oils which corrode in the test corrode in practice, 
nor has the converse been subjected to scientific verification. Nevertheless, 
the general opinion of members was that whilst dispersions permitting 
corrosion in practice will show marked corrosion in the test, those showing 
corrosion in the test may not necessarily permit corrosion in practice. The 
Panel would have liked to put these questions to experimental proof, but 
the difficulties of such tests are formidable, and such an investigation 
appeared to be beyond the resources available to the Panel. 
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It is of some concern to the Panel that the results of the test cannot be 
claimed to be fully correlative with practice, since, although its function is 
to formulate a method and not.to draw up a specification, the Panel cannot 
but be aware of the way in which the method might be used in specifications 
to the detriment of any material which does not rate highly according to 
the test. The method must, therefore, be used with due caution in the 
interpretation of results, and this is one reason for putting forward the 
method as a Tentative Standard. 

The method was originally proposed by Lloyd-Beeny in 1938 * as a 
method of assessing the corrosion of cast iron in the presence of swarf and 
aqueous dispersions of cutting oils. A simplified form was later adopted 
by Messrs Alfred Herbert, Ltd., and has become known as the Herbert Test.+ 
The Panel took this latter form as a basis, and has endeavoured to stand- 
ardize the technique with the object of obtaining a reasonable measure of 
reproducibility. This has been achieved by introducing some control of 
temperature and humidity, and by more rigorously specifying the whole 
procedure of preparing the test pieces and applying the dispersion. The 
form in which the method has now been recommended is given in Appendix 
I, and details of the experimental work are given in Appendix II. 

The aim of the method is to prescribe how an aqueous dispersion of a 
soluble oil should be tested to give a fair measure of reproducibility in 
regard to corrosion of a cast-iron plate. There are certain features, how- 
ever, which merit comment or explanation. 

The method of preparation of the dispersion has not been specified, since, 
in general, this may be considered to be the prerogative of the supplier, 
and in any case the test is intended to be applicable to any dispersion how- 
ever prepared. The importance of method of preparation, nature of water, 
degree of dilution, etc., is, however, recognized, and the recording of these 
details, where known, is provided for. 

The nature of the metal test pieces (block and millings) and their mode 
of preparation are of primary importance, and present some difficulty in 
specifying closely. The composition of the grey cast-iron plates used in 
the present work was :— 

Total carbon . ‘ , . 3°32 per cent 
Sulphur . ‘ O10 
Manganese ‘ . 9-83 

Messrs Alfred Herbert, Ltd., have tried about eight different grades of 
iron during the past ten years or so, and find it difficult to define the 
analytical variations which are permissible. The silicon, however, should 
not exceed about 2-0 per cent, otherwise corrosion is intensified. 

The plates were surface ground, the final cut being made with a 10-in 
Alundum 60.K Norton wheel at a spindle speed of 1400 r.p.m. and a table 
speed of 60 ft/min, the traversing movement being about 7; in per cut. 

In all work carried out by the Panel, steel drillings were used instead of 
the steel millings now specified. They were obtained from selected forgings 


* J. Inst. Petrol. Techn., 1938, 24, 650-4. 
+ ‘* Corrosion and the Machine Tool,” A. Herbert, Ltd., Coventry, 4th edn., 1948. 
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of steel to specification B.S.En.8 containing 0-42 per cent carbon and were 
prepared by dry drilling with a ;4;-in drill rotating at 445 r.p.m. The hand 
feed was interrupted so as to give spirals approximately 4 in long, and the 
thrust applied to the drill was such as to give a chip thickness of approxi- 
mately 0-04 in. The chips were, without delay, placed in clean, dry 
bottles with screw tops. This method of production has proved too 
arduous and time-consuming for the making of large quantities of drillings, 
and has been superseded by a milling operation in which a block of steel 
(B.S.En.8) 14 in square by 8 in long is milled on a 2-in dia edge mill running 
at 37 r.p.m. The block is fed at § in/min to obtain a 60 thou. depth of cut 
with a ten-flute cutter. 

The Panel is indebted to Messrs Alfred Herbert, Ltd., for the facilities 
they have offered to the Institute for making available similar blocks and 
millings from controlled and numbered batches. 

Dry milling and immediate bottling of the millings have been specified 
in preference to solvent de-greasing immediately prior to use, owing to the 
danger of contamination with moisture during evaporation of the solvent 
or of surface changes during drying. Immediate bottling after milling has 
also been prescribed to avoid contamination that might arise from the 
introduction of any further handling operation such as screening. Reliance 
is placed on the use of forceps and the selection of individual millings in the 
test procedure to ensure the use of clean millings to correct dimensions, 

It was also considered whether the millings as well as the plate should 
be examined for rusting, but it was generally agreed that this was an 
unnecessary complication. When corrosion occurs, it takes place at the 
point of contact between plate and millings, as it does in practice, and it 
suffices to examine the plate. 

A chamber in which the temperature and humidity are controlled within 
fairly wide limits is specified, since, although preliminary tests had indi- 
cated that relatively wide variations in these factors had less effect than 
had been anticipated, it was thought desirable to have some control even 
though narrow limits seemed to be unnecessary. It was also generally 
agreed that other atmospheric conditions, such as might be associated 
with chemical and engineering testing laboratories, should be avoided as 
much as possible, and a warning to this effect has accordingly been included. 

A quantitative method of recording results in terms of the area and 
intensity of attack and a fairly liberal definition of ‘ identical ” results 
were adopted during the course of the investigation. These features have 
been retained in the tentative method, and future experience with this 
method of recording will undoubtedly be a major item in any subsequent 
revision. Under these conditions it will usually be found that at least 
three out of four test areas yield identical results, but this will necessarily 
depend on the region of ‘ corrosion probability ’ within which the test 
is carried out. In practice the major interest in the test is likely to be in 
the region of low corrosion probability, and a stipulation of three identical 
results out of four is suggested as a possible way of avoiding more precise 
but elaborate statistical treatment of a greater number of results. These 
treatments are based on the following considerations. 

When an aqueous solution is placed in contact with a metal plate, as in 
this test, it may be argued that the metal rusts due to electrolytic action 
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unless substances are present which buffer or prevent this action. The 
degree to which substances prevent this action is largely dependent on 
their concentration, but, for any given concentration, it is a matter of 
experience that sometimes corrosion occurs and sometimes it does not. 
This is because the resistance to corrosion varies according to a number 
of known and unknown factors, such as time elapsing after cleaning, surface 
roughness, local composition of metal, etc. In any series of tests, therefore, 
there will be a variation in results, but a statistical analysis of a large 
enough number of tests would show the probability of rusting occurring 
with the solution in question in terms of an expected number of corroded 
areas per 100—the percentage corrosion probability. 

Such a procedure, whilst perhaps the only one theoretically justifiable, 
seemed likely to be so elaborate as to render the test unsuitable for general 
routine purposes, and the alternative of the agreement of an arbitrary 
proportion of a lesser number of results was therefore considered. It is 
inevitable that in such a restricted number of tests wider variations will 
occur, and the expected probability of this happening can be calculated to 
be as shown in Table I, the figures in which are calculated on the assump- 
tion that the distribution is binomial. The relative frequencies of the 
appearance of 0, 1, 2, 3, or 4 areas on one plate, showing corrosion, per 100 
plates, are shown in relation to a number of selected corrosion probabilities, 
and the relative frequencies of either “ corrosion” or ‘‘ no corrosion ” 
being shown in three out of four areas on one plate, per 100 plates, is given 
in the last column. When a low corrosion probability is expected—of the 
order of 5 per cent—the expected number of corroded areas is caleulated 
assuming Poisson’s distribution, which is indeed justified on experimental 
grounds (see B.S.S8. 600R). 


TABLE I. 

Percentage | Relative frequency of 0, 1, 2, 3 or 4 areas pecans * = 
corrosion on one plate, per 100 plates. ** no corrosion ”’ in 
probability. | three out of four areas, 

2/46 2/4. 3/4. 4/4. plates. 
| 96 4 <1 <1 100 
2 | g2 | 8 <i 100 
5 82 ee <I <1 ay 
10 66 | 29 5 <i <I 95 
20 41 41 15 } 3 l 82 
25 $32 42 21 74 
50 | 6 | 2 6 31 
75 <] 5 21 42 32 74 
80 <1 3 82 
90 5 29 66 | 95 
95 <1 <1 7. | @- 


The figures in Table I are calculated on the basis of * corrosion ’’ or “‘ no 
corrosion,’ but results in practice are more complicated in that where 
corrosion occurs both the proportion of the test area involved and the 
intensity of attack are found to vary. The numerical method of recording 
was adopted in order to permit ready comparison of results. 
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This variation in area and intensity introduces a further difficulty in 
deciding whether three out of four results are to be regarded as the same. 
Whilst the chances of three areas being identical in both respects are small 
(except in the case of no corrosion), yet three test areas may be “‘ practically 
identical ’’ on a general overall comparison of area and intensity. To 
enable such results to be grouped together they were defined as “ identical,” 
provided that the difference between any two results was not more than 
one unit in either area or intensity. 

Thus of the possible results 


0/0 0/1 1/1 2/1 3 
0/2 1/2 2/2 3/2 


0/1 0/0 or 0/2 or 1/1 
1/1 1/2 or 2/1 

1/2 1/1 or 2/2 

2/1 2/2 or 1/1 or 3/1 
2/2 = 2/1 or 1/2 or 3/2 
3/1 3/2 or 2/1 

3/2 = 3/1 or 2/2 


It is seen from Table I that the chances of getting three out of four 
areas alike in any one series of four are higher at the two extremes of 
“ corrosion’ or “no corrosion’’ and lower in the intermediate stages. 
Whilst it is not intended to limit the test to a “‘ go ” or “no go ”’ basis, but 
to use the method as a means of expressing the degree of corrosion occurring 
with any given dispersion, it is evident that a high degree of reproducibility 
can be expected only in these limited regions of “ corrosion ”’ or “ no 
corrosion.” In fact, the interest of the user of the test will usually be 
limited to the regions of low corrosion probability. 

As has been mentioned, protection against corrosion depends largely 
on the concentration of particular substances in the solution, and it follows 
that as a soluble-oil dispersion is diluted the chances of corrosion occurring 
are increased. ‘This affords a means of using the test to ascertain the 
limiting dilution to which the dispersion can be taken before rusting occurs, 
provided that sufficient number of tests are carried out to establish a 
significant difference in corrosion probability. A suggestion to this effect 
is therefore included in the method under “ Scope.” 


APPENDIX I. 


SoLuBLe Currina OILs 
Corrosion or Cast Tron, 


I.P,—125/49 (1). 

Introduction. 

1. (a) Cutting oils which are used in the form of aqueous dispersions should not 
readily permit corrosion of equipment with which they come into contact. This 
method 1s accordingly designed to assess the behaviour of such dispersions in contact 
with a typical metal—cast iron. It may also be used to investigate the effect of the 
addition of corrosion inhibitors to the soluble-oil dispersion. 

(6) The procedure consists in bringing the aqueous dispersion of the oil into contact 
with the test metal under standard conditions. 
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(c) The method is applicable to samples submitted either as an aqueous dispersion 
as used in practice or as a ‘‘ soluble oil”? from which a dispersion is to be prepared. 
In the latter case the nature of the water used, the dilution, and the method of mixing 
should be reported. 

(d) Whether or not corrosion occurs under the conditions of the test depends on 
many factors, among which the degree of dilution is of considerable importance. More 
information may be obtained if the test is applied over a range of dilutions so that the 
critical dilution at which rusting occurs may be determined. 

(e) The precision of this test varies considerably. 


Outline of Method. 

2. Steel millings are placed on the cleaned surface of a cast-iron plate, and the 
aqueous dispersion of the cutting oil under test is poured on to them. After 24 hr 
the millings are removed and the surface of the plate is examined for corrosion. 


Apparatus, 

3. (a) Test Plate,* of grey cast iron, silicon content not greater than 2-0 per cent, w/w, 
4 in square by } in thick, the surface being ground to a smooth finish. 

(6) Steel Millings,* approximately } in long and 4—4 in dia prepared by the dry 
milling of B.S.En.8 steel. The millings must be transferred immediately after pre- 
paration into dry, stoppered glass bottles of not more than 8 oz capacity. The bottles 
shall be marked with the date of filling, and the contents shall not be used after six 
months from that date. 

(c) Test Chamber, consisting of a cabinet, oven, or incubator of about 2 cu. ft. 
capacity fitted with a perforated shelf at a distance of 8-10 in from the bottom. The 
temperature is maintained at 65° + 10° F (18-5° + 5-5° C), and the humidity is such 
as is achieved by the presence at the bottom of the cabinet of an open dish, not less 
than 6 in in diameter, containing a saturated solution of sodium bisulphate in contact 
with an excess of solid bisulphate. Such a solution gives a relative humidity of 52 per 
cent at 68° F (20° C). 

(d) Pipette, a 2-ml pipette calibrated to deliver 2 ml of the dispersion. 


Preparation of Sample. 

4. The sample may be submitted either as an aqueous dispersion as used in practice, 
or as a ‘‘ soluble oil’ requiring dilution. In the latter case record the nature of the E 
water used, the dilution, and the method of mixing. 


Procedure. 
5. (a) Prepare the ground surface of the test plate as follows immediately prior to 
conducting the test, and do not touch the surface subsequently by hand :— 


(i) wipe it clean with cotton wool soaked in benzene ; 
(ii) swill it with acetone from a wash bottle; 
(iii) allow it to dry in air; 
(iv) rub it with a new piece of No. 0 emery cloth + for sixty rubs in each of two 
directions at right angles ; 
(v) swill it with acetone and rub it down four times with clean filter-paper. 


Note 1.—When the surface of a plate has become corroded or pitted by use to such 
an extent that an even surface can no longer be obtained by the procedure herein 
specified, regrind the plate to a smooth but unburnished finish. 


(b) Place the prepared test plate on a level surface and, with a pair of forceps, place 
four portions of approximately 2 g of steel millings in flat, single layers on the surface 
of the plate, one in each quarter of the surface area. 

(c) Pipette 2 ml of the aqueous dispersion of the cutting oil into each portion of 
millings in such a way as to wet the millings thoroughly. 

(d) Transfer the plate to the test chamber, the temperature and humidity of which 
is maintained as specified in Section 3(c). Rest the plate on suitable glass supports on 
the perforated shelf of the test chamber. 


Nore 2.—Care should be taken to perform the test in a room as far as possible free 
from corrosive chemical fumes, ete. 


* Suitable test plates and steel millings prepared specially for this test are obtained 
from Messrs Alfred Herbert, Ltd., Coventry. 
¢t No. 0 emery cloth conforming to the requirements of B.S. 871, 
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(e) After 24 hr remove the plate from the cabinet, rernove the millings from the 
plate and discard them, swill the surface of the plate with benzene, and finally wash it 
with acetone. 

(f) Inspect the surface of the plate for corrosion, and record results for each test 
area, i.¢., the areas previously covered by 2 g of steel millings, in terms of the area 
attacked and the intensity of attack. 

Record the area attacked as 0, 1, 2, 3, according to whether it is visually estimated 
to be less than 3, between } and 4, between } and %, or greater than %, respectively, of the 
test area. Record the intensity as 0, 1, 2, according to whether it is hardly perceptible, 
slight, or heavy. 

(g) Assess the results as identical, provided the difference between any two test 
areas is not more than one unit in either area or intensity. 


Reporting. 

6. Report the results in terms of area-intensity, ¢.g., 0-1, 3-2, ete., together with 
details, where known, of methods of preparation of the dispersion, the nature of the 
water, dilution, ete. 


Precision. 

7. The precision of the method depends on the region of corrosion probability 
within which the test conditions fall, and this in turn depends on factors such as the 
nature of the cutting oil tested, the method of preparation of the dispersion, and the 
physical conditions existing in the surface of the test metal. The method is most 
precise when corrosion is either likely or very unlikely, and least precise when the 
corrosion probability is of the order of 50 per cent. For this reason no specific per- 
missible variation can be given. 


APPENDIX II. 


SumMARY OF EXPERIMENTAL WorK UNDERTAKEN BY I.P. Curttna PANEL, 
OcroBER 1945--OcToOBER 1948. 


Having decided to investigate the Lloyd-Beeny corrosion test, the Panel circulated 
nine soluble oils to ten laboratories for tests according to an agreed procedure. The 
nine oils, four of clear type and five of milky type, were typical of those currently in 
use in the U.K., and were tested at 30: 1 dilution for the clear and 20: 1 dilution for 
the milky type. ‘Two waters were used, a London tap water (hardness 12 g/gal) and 
an artesian well water from Cheshire (hardness 24 g/gal). Each laboratory carried out 
the test at prevailing temperature and humidity conditions; one laboratory carried 
out tests under four different conditions of temperature and humidity. 

The results of this first series of tests are given in Tables I and II, and were con. 
sidered to be in as fair agreement as could be expected from tests under uncontrolled 
atmospheric conditions. It was agreed, however, that some measure of control should 
be introduced, and the use of a cabinet with controlled temperature and humidity was 
specified. Since the first series of tests had appeared to show that fairly wide variation 
in temperature and humidity could be tolerated, the limits imposed for the cabinet 
were made sufliciently wide to avoid the use of special precision apparatus. 

A second series of tests was, therefore, carried out under these new conditions of 
temperature and humidity, which are those of the tentative method given in Appendix 
I. ‘Two oils (Nos. 1 and 2) with which reasonably good agreement had been reached in 
the first series were used. Each oil was tested also at another dilution, such that more 
variable results might be expected, e.g., No. 1 oil in the first series had shown heavy 
corrosion at 20; | dilution, and therefore a dilution of 10; 1 was included in the second 
series to give less corrosion; No. 2 oil had shown slight or no corrosion at 30: 1 dilu- 
tion, it was, therefore, tested at 50: 1 to give more corrosion. 

At this stage it was agreed to use an area/intensity method of recording results 
wherein area of attack would be expressed as 0, 1, 2, 3, according as none, one-third, 
two-thirds, or all of the area was attacked, and intensity of attack would be expressed 
as 0, 1, 2, according as it was negligible, slight, or heavy. This system had been used 
by some but not all laboratories during the first series. 

“The results of the second series are given in Table IIIT; Oil No. 1 at 20: 1 dilution 
again gave reproducible results of heavy staining, but at 10:1 results were rather 
variable, Oil No. 2 again gave slight staining at 30: 1, but results at 50: 1 were very 
variable, 
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Tasie II, 
Series 1. 


Oils 1-9. 
Tests by Laboratory No. 4 under different atmospheric conditions. Dilution and 
water as in Table 


Location Laboratory Dark room | Special room | Desiceator ’ 
Temp, © F P 57-70 70 85 70 
Humidity, . 36-60 48-51 60 85 


2 00 00 | 00 0/0 00 00 | 0/0 
3 C 00 | 0 | | 0/0 0/0 | 0/0 | 
4 M 2/2 2/1 | 0/0O | 2/l 3/1 3/1 | 2/1 2/1 
5 M 2/1 | 2/1 1/1 | 3/1 1/1 
6 M 00 00 0/0 00 00 oo | | O/f0 
2/1 | 2/1 | 3/2 3/2 - | | 3/3 
M | 00 0/0 0/0 1/1 | 0/0 
III. 
Series 2. 
Oils 1 and 2. 
Tests in cabinet. 
Temperature 55-75" F. 
Humidity controlled by saturated sodium bisulphate. 
Water—London. 
Results—area/intensity, all four spots. 
Laboratory , ‘ vi 2 3 | 5 | 6 7 
Temp, °F. i .| 75-79 | 69 | 69 | 60-70 | 58-70 | 58 
Humidity, % ; : 43-48 | 65/68 | 59/83 | 60-80 | approx | 63 
} 52 
| | | 
Oil. | Type. Dilu- | | | 
tion. 
M 20:2 1 3/2 | | 3/2 
| 3/2 3/2 | 3/2 3/2 1/2 | 3/2 
| 3/2 3/2 | 3/2 | 3/2 1/1 | 3/2 
| 3/2 3/2 | 3/2 3/2 | 10 | 3/2 
I M 10:1 3/2 3/2 00 | 2 | oo | 3/2 
3/2 00 | | 0/0 0/0 | 3/2 
3/2 oo | 3/2 | 2 | Of | 3/2 
| 22 | | | 00 
| | 
2 30:1 1/1 0/0 | 0/0 | 00 00 | Of 
1k | 2/1 | 0/0 00 | 00 | O00 
11 | | Of | 
2 ( 50:1 1/1 2/1 | 11 1/1 9/9 
3/1 2/1 | 2/1 | Of | 
00 | 2/2 2/2 
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CORROSION TEST 
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It was suggested that some lack of reproducibility shown in these tests might be 
due to differences in the period elapsing between preparation of the dispersion and use 
on the plate. A third series of tests was therefore undertaken to investigate this 
factor. The results, given in Table LV, although showing that the age of the dis- 
persion is not a significant factor, were no more reproducible than those of the second 
series. 

If it is agreed that the age of the emulsion does not significantly affect the results, 
the six tests carried out by each laboratory may be regarded as repeat tests. Table 
IV may then be regarded as a record of six repeat tests by each of ten laboratories, all 
following an agreed method and having had the further advantage of prior discussion 
of questions of procedure. It was evident that while each laboratory had obtained a 
reasonable degree of repeatability (bearing in mind the definition of identity given in 
Appendix I) the reproducibility amongst laboratories was very unsatisfactory. It 
appeared, therefore, that although all laboratories were nominally carrying out the 
test under the same conditions, some unknown factor was operating to cause diver- 
gencies. 

In an endeavour to locate this factor, a fourth series of tests was carried out with 
one oil (No. 1). Each laboratory was asked to carry out the test exactly as they had 
carried out the previous series but in the presence of an independent observer, who 
visited each laboratory in turn and, without offering guidance, made a record of condi- 
tions under which tests were carried out. Each laboratory carried out simultaneous 
tests on six plates with the soluble oil at a dilution of 10:1. The results are given 
in Table V and the observers records in Table VI. 

These results did not show the marked differences previously observed, although 
no obvious change has been made in the procedure. It was, therefore, impossible to 
define the factor which had been responsible for the previous differences. Neverthe- 
less, certain differences in technique were observed, notably in the preparation of the 
test plate, which indicated the need for more precise directions to be given in the 
method. It was further recognized that, although the results of the fourth series 
showed a satisfactory degree of precision, they were obtained in a region of high 
corrosion probability, whereas the method would often, if not more generally, be 
used in a region of low corrosion probability. 

A fifth series of tests was accordingly carried out using one oil (milky type) at two 
dilutions which were shown by preliminary tests to give results in the region of low 
corrosion probability. The conditions of test were more precisely defined as now given 
in the tentative method (Appendix I). The chief changes thereby introduced were 
more precise instructions for preparing the test plate and narrower limits in the 
definition of area attacked. The results of this series, given in Tables VII and VIII, 
again indicated a satisfactory degree of precision. 

When discussing the variable results of the third series of tests, it was thought that 
the differences might be due in part to differences in assessment and recording rather 
than to actual differences in corrosion. When the observer visited each laboratory 
during the fourth series he took with him six plates showing corrosion spots varying 
in area and intensity which each laboratory was asked to assess. The results given in 
Table IX indicate that laboratories were, in fact, assessing corrosion in the same way. 
The photographic record of these plates (Fig. 1) in conjunction with Table LX serves to 
define the use of the area/intensity ited of expressing the test results. 
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GAS ANALYSIS—A REVIEW OF ARTICLES 
PUBLISHED DURING 1947. 


By C. A. 


SUMMARY, 


A review of the literature relating to physical and chemical methods of gas 
analysis which appeared in the literature during 1947. Only conventional 
physical and chemical procedures are considered ; spectroscopic methods of 
analysis are not included. 


INTRODUCTION, 


THE importance of gas analysis has increased considerably during recent 
years, and to-day this type of analysis finds numerous applications in 
laboratory and plant control of many industrial processes and also in 
research problems. 

The various articles concerning both new and improved methods of 
current practice of gas analysis are, however, widely dispersed, and the 
purpose of this paper is to review the principal articles which appeared 
during the year 1947, 


GENERAL PuysicaAL METHODS. 


Distillation Methods. 


Laboratory Low-temperature Fractional Distillation—Optimum Charging 
Rates. 

The paper by Starr et al! describes an investigation of the effects on 
accuracy of varying charging rates of gas samples to low-temperature 
fractional-distillation apparatus. 

The equipment used consisted of a Podbielniak Hyd-Robot distillation 
apparatus and a Consolidated Engineering Corporation mass spectrometer. 
It was necessary to standardize the charging, distilling, and sampling 
procedures used, and to adhere rigidly to these standards. In general, the 
work involved the charging of samples at various rates into the Podbielniak 
apparatus, and the sampling of “ overhead ” fractions for their analyses. 
The authors state that the “ overhead ”’ fraction is considered in the paper 
to be that portion of the sample which is removed from the column while 
charging, together with that which is removed during distillation or flashing 
prior to the appearance of the methane plateau. After the removal of the 
“overhead ” fraction, the distillation was continued at as fast a rate as 
possible consistent with sharp breaks between components. Full details 
are given of the charging procedure used, and of the precautions taken to 
minimize contamination of samples from previous distillations; these 
included the cleaning and regreasing of every stopcock before each distilla- 
tion, and the use of the same, previously clean, receivers for containing 


* Anglo-Tranian Oil Co. Ltd. 


\ 
64 
His 
: | 
i 4 
| 
$3 | 
Ge 
| 


A REVIEW OF ARTICLES PUBLISHED DURING 1947. 165 


only the “overhead ”’ fractions. At the commencement of the work 
described, the receivers were evacuated and then refilled with air three 
times in order to remove any hydrocarbons which might have been left 
from previous distillations. Cylinder nitrogen was then added to the 
receivers and a sample of gas removed and analysed (using a mass spectro- 
meter). This analysis indicated no more than a trace of contaminants. 

The standard procedure used for charging the sample was as follows : 
The entire system was evacuated and liquid nitrogen then introduced at the 
column head and allowed to flow downwards between the column and 
vacuum jacket until the column was sufficiently cool to allow a pool of 
liquid nitrogen to remain on top of the bulb. The sample was next intro- 
duced into the bulb via the drying train until atmospheric pressure was 
attained without taking any of the sample overhead. At this stage, the 
entering stopcock was closed and the column maintained at atmospheric 
pressure for 5 min by opening the entering stopcock at 1-min intervals. 
This procedure ensured a heat transfer from the packing and inside the 
still, in order to chill the system thoroughly before the bulk of the sample 
was charged, and also allowed a very “ thin” reflux to form. At the end 
of 5 min the entering stopcock was opened and the take-off rate and cooling 
rate valves adjusted until sufficient sample had been charged. The entering 
stopcock was then closed, and the overhead fraction obtained thus far was 
segregated for combustion analysis. The second overhead fraction was 
that obtained after the completion of charging and of boiling point below 
that of methane. When sampling, the use of a Toepler pump was avoided, 
since this was considered to be a possible source of contamination. The 
procedure, therefore, was to connect a 250-ml sample container to the 
receiver, via the manifold and sample-outlet lines and to evacuate the 
sample tube and lines to the receiver, using a diffusion pump. The gas 
sample was then allowed to flow into the sample tube and the stopcocks of 
the latter then closed and the tube transferred to the inlet system of the 
mass spectrometer. Prior to the analysis of the fraction, a spectrum of 
the evacuated system was recorded to determine the contamination present 
in the apparatus itself, and the small amount of contamination thus found 
was subtracted from the sample analysis. The recorded spectrum was 
analysed and the data calculated using a twelve-equation electrical com- 
puter. Although both saturated and unsaturated hydrocarbons were 
calculated, the results shown in the tables of the paper are reported for 
convenience as total C3, C,, and C;. 

The samples employed in the work were: (1) the product gases from 
fluid catalyst cracking units, and (2) the gaseous products from gasoline 
stabilization. Duplicate distillations of each sample, using varying 
charging rates were made for a total of six to eight analyses. At the end 
of each set of analyses, the sample containers were re-pressured with refinery 
inert gas (90 per cent nitrogen, 10 per cent carbon dioxide) and another 
series of tests made. This procedure allowed the concentrations of the 
non-condensables to be varied without affecting the ratios of the respective 
hydrocarbons. Approximately 5-5 litres of sample were charged for each 
analysis, and the charging rates used were 100, 150, and 250 ce/min. 

From the results obtained, the authors concluded that although varying 
amounts of methane are taken overhead at different charging rates, no 
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advantage is gained by charging at a slower rate than 250 ml/min using 
the method of analysis described, since the total C, and overhead fractions 
were found to be essentially the same when calculated to a total sample 
basis. 

Examination of the two tables appearing in the article shows that of 
thirty-two analyses of the gas from the fluid catalyst cracking unit, the 
average concentrations of the gases C,, C,, C,, and C, appearing in the over- 
head fractions are 0-017, 0-025, 0-017, and 0-008 mol per cent respectively, 
calculated on the total sample basis. Similar figures for the other gas 
analysed, viz., the gas from gasoline stabilization, are 0-018, 0-026, 0-027, 
and 0-005 mol per cent respectively. 

The amount of contamination of the overhead fractions with hydro- 
carbons higher than methane is, therefore, very small, and it is perhaps 
worthy of comment that the degree of contamination does not decrease 
with increase in molecular weight. Further, the authors state that the 
saturated hydrocarbons can be determined on the average to within 0:05 
to 0-1 mol per cent and that the corresponding range for the unsaturated is 
0-02 to 0-05 mol per cent. 

It would appear from the article that the technique employed by the 
authors omits the possibility of contamination of the methane component 
itself, since the second overhead fraction isolated is that distillate obtained 
between the termination of charging and just prior to the boiling point of 
methane. Moreover, the use of a mass spectrometer to analyse this second 
overhead fraction would seem very necessary, due to the small magnitude 
of the latter. 

Since the sampling technique employed in this investigation did not 
involve the use of a ‘Toepler pump, there is a very real risk that the samples 
taken for analysis are not always representative, due to “ layering ’’ of the 
various gases present. Moreover, this phenomena would certainly be 
enhanced if hydrogen was a constituent of the uncondensable gases. 


Semi-microanalysis of Light Hydrocarbon Mixtures by Multi-isothermal 
Distillation. 


In this article by Echols and Gelus ? a method for the analysis of light 
hydrocarbon mixtures containing hydrogen, nitrogen, and the olefinic and 
paraffinic gaseous hydrocarbons is described. The method is based on a 
controlled vaporization of the sample, and comprises two complementary 
techniques, referred to as isothermal distillation and multi-isothermal 
distillation. The former deals specifically with mixtures containing, 
propane, isobutane, n-butane, and isopentane, and requires a gaseous 
sample of 2 ml at N.T.P. The multi-isothermal distillation technique is 
used when other gases such as hydrogen, carbon dioxide, oxygen, and 
nitrogen, in addition to olefinic and parafiinic hydrocarbons, are present 
in a mixture. A gaseous sample of 50 ml (at N.T.P.) is required for this 
procedure, although it is stated that a satisfactory analysis may be obtained 
with a sample size of 10 ml. 

The authors’ method of analysis is similar to other techniques previously 
described in the literature, and is in effect an extension of the isothermal 
distillation procedure presented by Zook et al*; thus the methods resemble 
one another in that each involves a partial separation of components by 
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controlled vaporization at four standard temperatures, supplemented by 
Orsat analysis. (These temperatures are so chosen that only two com- 
ponents have appreciable vapour pressures at the temperature involved.) 
The difference between the other methods and that described by the authors 
is that no attempt is made in the authors’ method to effect a complete 
separation of components by tedious condensations and vaporizations ; 
instead, calculations are applied to compensate for the incomplete separation 
of components. These calculations require observation of certain properties 
of the system during the course of the evaporation under closely controlled 
conditions. 

The fundamental principles of the method are discussed; these depend 
on the fact that in a binary mixture, the composition can be determined by 
following the course of vaporization of the mixture. This course is unique 
for any given two-component system, but if any two impurities are present 
which have different basic values for the colligative property, then a 
characteristic deviation from this course results. Thus the identification 
and determination of all four components is made possible. 

The basic mathematical theory of the method is next discussed; this 
depends on the special case of a differential equilibrium vaporization of 
a binary mixture previously described by Rayleigh.‘ 

The paper also contains full experimental details of the procedure 
necessary for the analysis of a complex gaseous mixture. For such a 
mixture, the sample is submitted to a multi-isothermal distillation, in which 
the vapour pressures at a number of temperatures are recorded; these 
temperatures correspond closely to a series readily reproducible in the 
laboratory. The fractions thus segregated are analysed using subsidiary 
equipment. The saturated hydrocarbons, propane, isobutane, n-butane, 
and isopentane are analysed by isothermal distillation. 

The method of calculation of the results obtained is then dealt with in 
detail. This includes corrections to the various fractions isolated from a 
mixture, for contamination due to overlapping of components, and also 
allows for deviations of the components from the ideal gas laws. 

Finally, the authors made experiments to test the fundamental assump- 
tions of the method and also to determine its accuracy on known synthetic 
blends. Tables showing the results obtained are included in the paper, 
and inspection of Table VI of the paper, showing the analysis of synthetic 
blends, indicates that the average accuracy attainable for six blends using 
the method is within -+0-5 mol per cent. 


The Analysis of Hydrocarbon Gases by Low-temperature Distillation. 


A paper by Hooper 5 contains a general account of the problems involved 
in the analysis of a complex gaseous hydrocarbon mixture and describes the 
development of specialized apparatus necessary for the analysis of such a 
mixture by fractional distillation at low temperatures. Use is made in this 
procedure of the comparatively wide boiling range (nearly 200° C) of the 
lighter hydrocarbons to effect a broad separation of the components, and 
the normal procedure is to separate the mixture into fractions containing 
one, two, three, four, and five carbon atoms per molecule; these fractions 
are then analysed in more detail on subsidiary apparatus in order to 
evaluate the mixture completely. 
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Several types of apparatus have been described in the literature, and 
Podbielniak ® has made considerable contributions in this direction. The 
most recent advances have been in connexion with the design of the distilla- 
tion column and condenser and in the application of automatic controls. 
The majority of the types of packing suggested in the literature are equiva- 
lent to from seven to fifteen theoretical plates, but the new heli-grid 
packing described by Podbielniak is reputed to be equivalent to some 
fifty theoretical plates; using this efficient packing, it is possible to separate 
such close-boiling components as isobutane (—11-8° C) and itsobutene 
(—6-8° C). 

Regarding automatic devices, the most useful advances have been in 
the provision of automatic control of column pressure. It is possible now 
to obtain an apparatus which plots the complete distillation curve of a 
gaseous mixture, and it is emphasized that such apparatus, although 
necessarily rather complicated and expensive, is capable of yielding more 
aceurate results than can be obtained by manual control. 


Thermal Conductivity Methods. 


Use of Convection Effects in Gas Analysis by Thermal Conductivity. 


The paper by Minter 7 describes a method for analysing a ternary mixture 
of gases, by comparing its thermal conductivity with that of a binary 
mixture of known composition and then comparing the effect of pressure 
on convection for the two gaseous mixtures. 

Although the thermal conductivity of a gas is independent of density 


and is therefore not affected by changes in pressure, the deflection produced 
by a gas of a given conductivity, on indicators of the majority of commercial 
types of thermal-conductivity equipment, is not entirely independent of 
the pressure of the gas being analysed. This is due to convection effects as 
well as those of conduction, since natural convection in gases varies with 
the pressure, while true conduction in unaffected.5* & — It is clear, therefore, 
that convection effects should be avoided in thermal-conductivity apparatus, 
but the author describes an apparatus which utilizes the effect of convection 
mentioned above. 

Briefly, the apparatus consists of a Wheatstone bridge circuit and a 
null-point indicator. Two cells, each connected to a calibrated gas burette, 
and a mercury levelling bulb for changing volume and pressure conditions, 
are mounted in a brass block. The cells are so designed that the filaments 
lose an appreciable amount of heat by convection. 

The ternary mixture for analysis is measured at atmospheric pressure 
in one of the burettes and a volume of methane measured in the other 
burette, and hydrogen then added in small quantities to the methane. 
After thorough mixing, the deflection of the null-point indicator is observed. 
If this is zero when atmospheric pressure exists in both burettes, the per- 
centage of hydrogen in the methane is determined arithmetically from the 
volume added. If this is so, it means that the filaments in the two cells are 
losing heat at the same rate, owing to the combined effect of conduction 
and convection. 

The pressure on the ternary mixture is then reduced, which unbalances 
the Wheatstone bridge to an extent depending on the pressure change. 
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The change in pressure is noted, and the bridge balanced once more by 
lowering the pressure of the binary mixture (H, -}- CH,) which is also ob- 
served. The ratio of these two pressures is then an inverse measure of the 
ratio of the convection factors for the two mixtures. 

A nomograph is included in the paper. This was constructed from the 
results of many tests of ternary mixtures containing hydrogen, methane, 
and carbon dioxide, and the method of using this to evaluate results is 
explained. 

In conclusion, the author states that although the ternary mixtures 
investigated consisted only of hydrogen, methane, and carbon dioxide, the 
method should be applicable to other combinations of gases that do not 
react chemically with one another, e.g., hydrogen, carbon monoxide, and 
methane. Further, it is not essential that hydrogen is present in the ternary 
mixture in order to carry out the analysis. 


The Use of Thermal-conductivity Cells for Gas Analysis in Studying the 
Fischer-Tropsch Synthesis of Hydrocarbons. 


A paper by D’Ouville and Howe ® describes the use of thermal-conduc- 
tivity cells for analysing both synthesis and product gas derived from 
a Fischer-Tropsch experimental unit. The thermal-conductivity cells 
provide a means for giving approximate instantaneous gas analyses, which 
thus permit the measurement of gas-stream compositions simultaneously 
with temperature, pressure, and space-velocity data. 

A single thermal-conductivity cell is used for the analysis of binary 
mixtures, e.g., hydrogen and carbon monoxide, and also for the analysis 
of these two gases containing small amounts of nitrogen, methane, and 
ethane. Gases such as carbon dioxide, propane, and also water vapour 
must, however, be removed, if present. For hydrogen-carbon-monoxide 
mixtures containing substantial amounts of carbon dioxide, methane, and 
nitrogen, a multiple thermal-conductivity cell must be employed to obtain 
the complete analysis. 

A detailed description of the cells, auxiliary equipment, and the method 
of analysis is given in the paper, which also includes eight calibration 
graphs and three diagrams of the electrical circuits involved. The advan- 
tages and limitations of the method are discussed, and in connexion with 
the latter problem, use was made of a conventional Orsat apparatus and a 
mass spectrometer to supplement the instantaneous analysis. 


Colorimetric Methods. 
Colorimetric Method for Determination of Traces of Carbon Dioxide in Air. 


A colorimetric method for determining traces of carbon dioxide in air 
over the range 0-0315 per cent down to 0-0005 per cent is described in the 
paper by Spector and Dodge.!® For such low concentrations of carbon 
dioxide, the usual gas-analysis apparatus is unsuitable, whilst gravimetric 
methods are somewhat lengthy and require large volumes of gas sample. 

The colorimetric method developed by the authors is rapid and accurate. 
A determination takes about 15 min and requires approximately 0-5 litres 
of gas. The method is based on the fact that the colour intensity of a weak 
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solution of sodium hydroxide (coloured with phenol phthalein indicator) 
decreases as it absorbs carbon dioxide from the gas sample, and the change 
in the amount of light, which the solution transmits, is made a measure of 
the carbon dioxide concentration. The colour change is measured using a 
photo-electric colorimeter which is calibrated directly in terms of per cent 
transmission. The apparatus may be calibrated using atmospheric air as 
a standard, since the carbon dioxide content of clean air has been found to 
remain approximately constant at a value of 0-031 per cent. Since the 
method requires that a small amount of neutralization causes a large change 
in pH of the absorbing solution (and hence in its colour), the sodium 
hydroxide solution must be very dilute. The authors found that a solution 
of 0-0001N was satisfactory and state that even weaker solutions than this 
can be used provided extreme caution is taken in guarding against con- 
tamination from atmospheric carbon dioxide. 

For the calibration, which should be re-determined every time a new 
batch of standard sodium hydroxide is prepared, the carbon dioxide 
contained in different volumes of air in a fixed amount of absorbing solution 
is measured in terms of per cent transmission. A graph may then be 
constructed plotting per cent light transmission against quantity of carbon 
dioxide for use subsequently in translating determined percentage trans- 
missions into terms of carbon dioxide in a measured gas sample. 

Various details regarding the apparatus and method are discussed in the 
paper. These include: (1) the procedure for ensuring complete removal 
of carbon dioxide from an air sample; (2) the use of a monochromatic light 
filter in the colorimeter to give maximum range and sensitivity to the 
method, and (3) the colour stability of the standard absorbing solution. 

In conclusion, it is stated that a carbon dioxide concentration of 0-0010 
per cent (10 p.p.m.) can be determined with a precision of 10 per cent (i.e., 

|-0-0001 per cent) in a 1-litre sample of air, and that the accuracy of the 
method is considered to be of the same order as that of the precision. 


Rapid Determination of Small Amounts of Carbon Monoxide. 


A paper by Shepherd ™ describes the production of a highly sensitive 
indicating gel for use in the rapid determination of carbon monoxide in 
atmospheres contaminated with this gas. This gel, which is stated to be 
capable of detecting and estimating one part of carbon monoxide in 500 
million parts of air in 20 min, found extensive use during the war, and is an 
improvement by the National Bureau of Standards of America on an 
indicator developed by the Royal Aircraft Establishment, Farnborough, 
during 1941.12 The R.A.E. indicator was a silica gel impregnated with 
ammonium molybdate, sulphuric acid, and palladium chloride. A yellow 
silico molybdate complex, the heteropoly acid H,[Si(Mo,0,).] was thus 
formed, and the palladium served to catalyse its reduction by carbon 
monoxide to a mixture of oxides, of which the blue oxide of molybdenum 
(Mo,O,) was the most predominant. Although the R.A.E. indicator was 
sensitive to extremely small amounts of carbon monoxide, it was necessary 
to measure the length of discoloration in a column of gel in order to deter- 
mine the concentration of carbon monoxide, since the colours developed 
were not distinctive. By using palladium metal or its oxide in place of 
palladium chloride, the N.B.S. improved the sensitivity of the gel fourfold 
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and also made it less affected by the absence of moisture—a condition 
which rendered the R.A.E. gel ineffective. 

The N.B.S. adapted the indicating gel for both field and laboratory use 
during the war in the form of indicating tubes. These sealed glass tubes are 
7 mm O.D. and 120 mm long, and contain, in addition to the indicating gel, 
“ guard ”’ gels which remove interfering gases or vapours (traces of chloride 
or organic matter will spoil the indicating gel). 

For use in the field, the sample of air under test is drawn through the 
indicating tube by means of a rubber aspirator bulb equipped with a special 
rate-controlling valve. The colour developed is then matched against 
standards. A spot test can be made in | min, and it is stated that such 
tests may be entrusted to untrained personnel. 

The laboratory method entails the passage of the air sample through a 
laboratory-type indicating tube at 90 ml/min for a definite period. The 
colour obtained is compared with freshly prepared standards, which are 
themselves indicating tubes exposed to known amounts of carbon monoxide. 
The author states that in the range 0 to 0-01 per cent by volume, carbon 
monoxide can be determined with a reproducibility of 0-0002 per cent and 
a probable accuracy of 0-001 per cent or better. Concentrations of carbon 
monoxide greater than 0-01 per cent produce darker colours which are not 
so easy to match, and consequently dilution of the sample with carbon 
monoxide-free air is recommended. 

Full details are given for the preparation of both the field and laboratory 
types of indicating and “ guard” gels, and also for the preparation of 
standard mixtures. The field-type of indicating tube is stated to retain 
its sensitivity even after a period of four years, but it is necessary to use the 
laboratory tube within a period not exceeding 8 hr. 

Shepherd states that the N.B.S. gel has a wide prospective peacetime 
use, since it provides a simple, rapid, and inexpensive means for the deter- 
mination of carbon monoxide in the air and for the diagnosis of carbon 
monoxide poisoning. 


Determination of Nitrogen Oxides in Air. 

The paper by Averell et al.!* describes the production of permanent colour 
standards for use in the colorimetric field test previously described by 
Patty and Petty ' for estimating the nitrogen oxides content in industrial 
atmospheres. The method of Patty and Petty is based on the hydrolysis 
of nitrogen dioxide or tetroxide to nearly equimolecular amounts of nitric 
and nitrous acids in a reagent containing «-naphthylamine, sulphanilic 
acid, and acetic acid, with which the nitrite ion reacts to give a red colour. 
Nitrous oxide and nitrogen pentoxide aré unaffected by this reagent, 
however, but these two gases are not usually encountered in appreciable 
amounts in industrial atmospheres. 

_ In the field kit, a 50-ml ground-glass syringe serves as a container for the 
reagent, sampling device, reaction vessel, and colour-comparator tube. 
Moreover, the field unit was designed to contain six loaded syringes, six 
standards (made from a standard sodium nitrite solution), and bottles of 
solutions of the two reagents. It is necessary to carry in the kit the 
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standard sodium nitrite solution, because the colour produced by the 
reaction fades considerably on standing several hours, and Patty and Petty 
had suggested that the use of permanent glass colour standards would 
reduce the size of the field kit as well as the time for preparation. 

Accordingly, the authors describe the preparation and calibration of 
cellophane-dyed strips of varying colour intensity using a recording spectro- 
photometer, to match a series of colour standards corresponding to 5, 10, 
20, 30, 40, and 50 p.p.m. of nitrogen dioxide in 50 ml of air at 25° C. 

It is stated that these cellophane standards are stable with time, but that 
exposure to direct sunlight should be avoided. 


Stop-watch, Drop Method for Approximate Determination of Carbon Dioxide 
in Air, 

An interesting and simple colorimetric method for the approximate 
determination of carbon dioxide in air is described by Reinau and 
Johaentges.1® This reference was obtained from Chemical Abstracts of 
1947.16 The method entails the preparation of an indicator in which 5 drops 
of a solution containing 1 per cent phenol phthalein and 1 per cent brom- 
thymol blue in butyl alcohol are added to 5 ml of barium hydroxide solution 
(0-005N). When 5 drops of this indicator are placed on paper suspended 
in the air, the carbon dioxide present reacts with the barium hydroxide and 
the following sequence of colour changes take place :— 


(1) a radiating dark blue blot; 

(2) a violet circle with a dark green border ; 

(3) the violet circle becomes surrounded with a light green border 
which becomes yellow on the outside ; 

(4) the inner circle gradually becomes pale violet with a blue and 
yellow border ; 

(5) every trace of violet disappears and a blue circle with yellow 
border remains. 


It is stated that the p.p.m. of carbon dioxide can be calculated from the 
time required for the violet tint just to disappear. This period is usually 
11 to 13 min duration for outdoor tests and from 4 to 6 min in an occupied 
room. 


Determination of Oxygen. 
A Paramagnetic Oxygen Analyser. 


A paper by Dyer !? describes, for use in aircraft, the development of an 
oxygen analyser, which operates under rather extreme conditions of 
temperature and pressure. The instrument utilizes the unique para- 
magnetic property of oxygen, and a hot wire bridge; of the two versions 
of the latter type of analyser, one is designed so that a heating effect is 
produced in the bridge arm exposed to a gas mixture containing oxygen, 
and in the other, a cooling effect is produced in the bridge arm. Due to 
the larger effect produced, the cooling method was selected for incorporation 
in the instrument described. 

Full details are given of the construction and operation of the unit, and 
it is stated that although no extensive life tests have been made on the 
instrument, it would appear that the fine wire (0-0004 inch dia) Wheatstone 
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bridge would be the weakest link in the system. However, if the wires are 
not exposed to excessive currents or to excessive gas flow there would 
appear to be little likelihood of wire failure. 

In conclusion, the author states that the sensitivity is ample for making 
reliable measurements over narrow ranges of oxygen concentration, 
particularly from 0 to 10 per cent oxygen. 


Instrument for Continuous Measurement and Recording of Low Concentrations 
of Oxygen in Gases. 


Many industrial processes, e.g., the ammonia synthesis, and the nitrogen 
or the rare gases used in the lamp and radio industries, require gaseous 
atmospheres which are virtually free from oxygen, and an article by Cohn !8 
describes an instrument for the rapid determination of this gas in concen- 
trations of the order 0-001 to 0-01 per cent. Other methods of continuous 
industrial-gas analysis, e.g., thermal-conductivity methods, are not sensitive 
enough for such low concentrations. 

In the apparatus developed by the author, the heat of reaction between 
oxygen and hydrogen, initiated by a suitable catalyst, is utilized. The 
amount of heat generated by the catalytic combination is in proportion to 
the oxygen concentration present, and temperature increases of 0-164° to 
16-4° C are produced for from 0-001 to 0-1 per cent oxygen in hydrogen or 
in nitrogen. Although numerous analytical devices utilizing the heat of 
catalytic conversion have been described in the literature, these have 
either been too insensitive for such low concentrations of oxygen or too 
fragile for industrial use. 

Briefly, the instrument developed consists of two pressure-regulating 
valves, a rotameter, an electrolytic cell, an activated charcoal purifier, a 
drier, and two catalyst chambers. 

The electrolytic cell serves a two-fold purpose :— 


(a) to produce hydrogen, which is sometimes needed to add to the 
test gas if the latter does not contain a sufficient amount of hydrogen, 
and 

(b) for supplying oxygen for the calibration of the galvanometer or 
potentiometer readings used for measuring the e.m.f. generated. 


In this calibration the test gas (after the addition of hydrogen) is passed 
through a small catalytic purifier containing a palladium catalyst, to ensure 
removal of all the oxygen present; definite amounts of oxygen generated 
in the electrolytic cell with controlled current are then added to the gas, and 
from the known total flow rate and the measured amount of oxygen added, 
the instrument readings may be calibrated. 

The calorimeter and catalyst chamber proper consists essentially of a 
vacuum-jacketed silvered-glass vessel containing the palladium catalyst 
and a multi-junction thermocouple; the hot and cold junctions of the latter 
are so located within the chamber that the temperature increase due to 
liberated heat is measured independently of the ambient temperature. 

In order to maintain a given range of oxygen concentrations on the 
scale of the electrical instrument used, the temperature increase is not 
measured directly, but use is made of a variable potentiometer in the circuit 
to subdivide the e.m.f. of the thermocouple; in this way it is possible to 
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vompensate for any changes in catalyst activity in calibration measure- 
ments, which should be made from time to time. By subdividing the 
already “‘ fractionated ” e.m.f. with a fixed potentiometer, it is possible to 
increase the voltage range measured and consequently the concentration 
range covered by the instrument. 

It is stated that the lowest detectable oxygen concentration with the 
instrument is 0-0002 per cent and that a concentration of 0-001 per cent can 
readily be measured with an accuracy of +15 per cent. Usually, however, 
the instrument is set for wider concentration ranges of 0 to 0-1 or 0 to 0-2 per 
cent of oxygen, with an absolute error of about 2 per cent of the range value. 

Table 1 of the paper shows a comparison between the theoretical and 
determined temperature increases for reaction of 0-1 per cent oxygen with 
hydrogen in gases. Inspection of the table shows that the measured values 
vary from 73 to 88 per cent of the theoretical value, and it is stated that this 
difference is due chiefly to the heat losses in the flow calorimeter, since 
chemical combination over the catalyst is practically complete. 

The following gases interfere with the determination, and must therefore 
be removed prior to an analysis: carbon monoxide, unsaturated hydro- 
carbons, and organic vapours. 

In conclusion, the author mentions that the instrument has been used 
satisfactorily both as analyser and controller in numerous projects and that 
other possible applications of the apparatus are for the determination of 
hydrogen in oxygen-free atmospheres and also for the determination of 
small amounts of unsaturated hydrocarbons in oxygen-free gases. 


A Procedure for Gas Analysis at Low Pressures. 


An interesting paper by Ransley !* contains a short review of the develop- 
ment of micro gas analysis by low-pressure technique, and describes a new 
simplified procedure for the analysis of gaseous mixtures containing carbon 
monoxide, carbon dioxide, hydrogen, nitrogen, and methane. Although 
Langmuir, in his classical work on gas reactions, had first demonstrated in 
1912 a procedure for the analysis of very small volumes of gas at low 
pressures (viz., less than 0-1 mm Hg), nearly all the applications published 
of the method have originated from the U.S.A., and comparatively few 
workers in Great Britain appear to make use of this quite valuable research 
tool with which it is possible to analyse a gas volume as small as 0-001 ml. 
Moreover, the type of apparatus used makes it particularly suitable for the 
examination of the gases evolved from heated metals, glasses, ceramics, etc. 

The author states that although chemical reagents may be used in 
developing a procedure for micro-analysis at low pressures, there are 
objections to the use of powdered reagents in vacuum systems, and hence 
the maximum use of physical methods should be made. In the procedure 
described, condensable gases are determined by means of the vapour- 
pressure-temperature-curve technique originated by Campbell °; _ if, 
however, water vapour and carbon dioxide are the only condensable gases 
present, these are readily measured by freezing out with freezing acetone 
or liquid air. Further, the specific diffusion of hydrogen through palladium 
provides a very useful method for the determination of this gas, and by 
arranging the apparatus so that the diffused hydrogen is collected for 
separate measurement, the accuracy can be enhanced considerably. The 


at 
4 
‘ 
3 
& 
> 
< 
¥ 
aN 
. 


A REVIEW OF ARTICLES PUBLISHED DURING 1947. 175 


gases carbon monoxide and methane are determined by differential 
oxidation on neutral filaments, and the oxygen necessary for this is intro- 
duced into the system by diffusion through a heated silver tube. The 
carbon monoxide is oxidized at a platinum filament at 500° C, and the 
methane at a platinum filament coated with alumina which is heated to 
1000° to 1100° C. The oxidation products are condensed into separate 
traps cooled with liquid air, and can be determined afterwards if necessary. 


CHEMICAL METHODS. 


Determination of Carbon Monoxide in Air by Use of Red Mercuric Oxide. 


Another method for the determination of carbon monoxide in air is 
described by McCullough, Crane, and Beckman.*! In this gravimetric 
laboratory method, the gaseous sample is passed through a reaction tube 
containing red mercuric oxide maintained at 175° to 200° C, and the loss in 
weight of the reaction tube after passing a known amount of the sample, is 
determined. The method makes use of the reaction :— 

CO HgO _ Hg 4 CO, 

(gas) (solid, red) ~ (gas) (gas) 
and embodies the use of a highly advantageous gravimetric factor of 7-74, 
since 28 mg carbon monoxide cause a loss in weight of 216-6 mg. This is 
equivalent to 0-968 mg per litre (8.T.P.) of gas containing 100 p.p.m. of 
carbon monoxide. 

The authors state that the most widely used laboratory procedure for 
the determination of carbon monoxide, involving reaction with iodine 
pentoxide, is tedious, and has given rise to controversy. Further, the 
method needs a careful and skilful worker in order to obtain accurate 
results. Methods involving reaction of carbon monoxide with mercuric 
oxide are then reviewed in the paper, and it is stated that whereas known 
methods use the reaction of the yellow form, the authors decided to employ 
the more stable red form despite its lower reactivity, since from thermo- 
dynamical considerations the reaction between red mercuric oxide and 
carbon monoxide is favourable. 

Details are given for the preparation of red mercuric oxide (in granular 
form) and for the reaction-tube furnace and auxiliary equipment. A 
description of the analytical procedure is also given, including a standard- 
ized method for ensuring that all weighings are made under the same 
conditions. 

The analytical train comprises the following equipment :— 


(a) A calibrated 7-litre bottle for containing the gas sample. This 
is connected as shown to a water-level indicator, a 19-litre bottle, and 
to a drying and olefin-removal train. 

(6) A water-level indicator which enables volume readings within 
the 7-litre sample container to be made with greater accuracy. 

(c) A 19-litre bottle containing water for displacing the gas from its 
container through the train and reaction tube. 

(d) A drying and olefin-removal train, consisting of three tubes 
containing calcium chloride, anhydrone, and activated charcoal 
respectively. 
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(ec) A pyrex reaction tube (9 mm dia) containing granular red 
mercuric oxide and enclosed within a horizontal copper pipe heated 
electrically. 


Analytical Procedure. 


The furnace is brought to a temperature of 175° C if hydrogen is present 
in the sample, but is maintained at 200° C if this gas is absent. The train 
and reaction tube is then flushed through with approximately 600 ml of 
sample after which the reaction tube is removed from the furnace, placed 
in a nichrome rack, and allowed to cool in the open air for 20 min. The 
tube is then wiped, exposed to ultra-violet light, and weighed according 
to the specified procedure. The tube is next replaced in the furnace, and 
a period of 15 to 20 min allowed for the tube to attain the operating temper- 
ature. About 5 litres of the sample is then passed through the reaction 
tube at a rate of approximately 150 ml/min. At this stage the gas flow is 
discontinued, the reaction tube removed, cooled, and weighed as before. 
Readings of the water level in the sample container, of the temperature, 
barometric pressure, and the difference in water levels in the two bottles 
are taken both before and after the passage of gas to enable the volume of 
sample used to be evaluated. 

The authors then discuss the various sources of error of the method, viz., 
gaseous-volume measurement, weighings, and the air blank. Regarding 
the latter, the authors state that when the sample contains carbon monoxide, 
the value is less than 4 p.p.m., and that the analysis of standard samples 
shows that this value falls off with rising carbon monoxide concentration, 
reaching a minimum value of | p.p.m. at a carbon monoxide concentration 
of about 100 p.p.m., after which it rises. For the range 100 to 400 p.p.m. 
‘arbon monoxide, however, a correction of —1-0 per cent is applied. The 
effects of the gases, hydrogen, methane, butane, ethylene and of the liquids 
pentene, benzene, and chlorobenzene on mercuric oxide at 175° to 200° C 
were studied by the authors, and the results obtained showed the necessity 
for removing hydrogen and unsaturated compounds from the gas. Al- 
though moisture does not interfere with the reaction of carbon monoxide 
and red mercuric oxide, it is removed because of the strong tendency for its 
adsorption by the oxide. 

Table III of the paper shows the results obtained using the method 
described on three unknown samples containing 100, 108, and 393 p.p.m. 
carbon monoxide. Examination of the table shows that of ten determina- 
tions with one of the unknowns, the maximum deviation from the mean 
results was —2-5 p.p.m., whilst the reported value was within 1 p.p.m. of 
the true value. 

The authors are of the opinion that the mercuric oxide method is capable 
of giving higher reproducibility and greater accuracy than any other method 
described in the literature for the determination of carbon monoxide. 


Determination of Traces of Acetylene in Air. 


A further paper describing the determination of traces of a component in 
air is due to Geissman et al.** and concerns the determination of acetylene 
in air for concentrations as low as 1 p.p.m. The need for such a method 
exists in the manufacture of oxygen in order to minimize explosion hazards. 
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The present paper differs in several respects from that recently described 
by McKoon and Eddy,®* both in the method of measuring the amount of 
acetylene collected, and in the fact that the authors’ studies were made 
using compressed mixtures of acetylene and air, whereas McKoon and Eddy 
were concerned solely with the acetylene content of liquid oxygen. 

Briefly, the method entails passing a suitable volume of the dry atmos- 
phere at 4 to 6 litres/hr into a copper condensing soil (immersed in liquid 
air) and finally through a wet-gas meter. Any condensed acetylene is then 
allowed, by suitable manipulation, to vaporize into a previously water- 
filled gas-sample tube. The gas is then agitated vigorously for 1 min with 
a known amount of reagent containing copper sulphate, hydroxylamine 
hydrochloride, ammonia, and gelatin solutions. A pink to red colour is 
produced if acetylene is present, and the contents of the sample tube are 
next transferred completely to a 100-ml volumetric flask and the solution 
made up to the mark with distilled water. The transmission of light 
through a suitable volume of the solution when placed in a standard 
colorimeter is determined, and the amount of acetylene present determined 
by reference to a previously prepared standard curve. Details are given 
of the method of preparing this calibration curve. 

Regarding the accuracy of the method the authors state that a precision 
of 0-1 to 0-5 p.p.m. is readily achieved over a range of 1-0 to 15-0 p.p.m., 
when judged on the analyses of the synthetic high-pressure mixtures. 

It is, perhaps, surprising to read that the authors found no acetylene 
present in the water drained from the gas-sample tube during experiments 
with air mixtures containing low concentrations of acetylene, and that the 
solution of this gas in the water when analysing samples of pure acetylene 
was overcome by introducing the sample into a sample tube half-filled 
with water. 


Determination of Carbon Monoxide by Absorption in the Haldane-type 
Gas-analysis Apparatus. 


In the paper by Berger *4 a method is described for the determination of 
carbon monoxide, in concentrations greater than 0-1 per cent, by absorption 
in a cuprous sulphate—8-naphthol-sulphuric acid reagent. It is stated that 
methods that are sensitive to concentrations of carbon monoxide consider- 
ably less than 0-2 per cent (e.g., by reduction of iodine pentoxide) approach 
their upper limit of usefulness when applied to the analysis of samples 
containing 0-2 per cent or more of carbon monoxide and, in these cases, it 
may be necessary to dilute the samples with known amounts of air to obtain 
satisfactory results. Further, the use of an Orsat apparatus does not 
permit accurate determination of such low concentrations of carbon mon- 
oxide, due to the possibility of analytical errors associated with volume 
measurement and the physical solution of other gases, which may be 
present in the comparatively large volume of reagent used. 

The method described by the author entails the use of a modified 
Haldane-type gas-analysis apparatus,”® since the accuracy with which gas 
volumes may be measured in the Haldane burette enables results to be 
recorded of considerably greater accuracy than is obtainable with the 
conventional types of apparatus; moreover, the stability of the reagent 
contributes to the accuracy of the method, since the complex formed by the 
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carbon monoxide and the cuprous salt is much more stable than that 
formed with the cuprous chloride reagents more commonly used for the 
absorption of carbon monoxide. 

The paper contains details of the bubbling-type pipette used and also a 
diagram of the complete unit. When determining carbon monoxide it is 
first necessary to remove carbon dioxide and oxygen from the gas. Further, 
owing to the dehydrating action of the concentrated sulphuric acid in the 
carbon monoxide absorbent, the saturation of the gas with moisture is 
re-established by passing the gas, after absorption of carbon monoxide, into 
the caustic potash solution. The volume of residual gas is then measured, 
and the procedure repeated in order to ensure the complete removal of 
carbon monoxide. The method, which has proved satisfactory over a 
number of years, is not suitable for the analysis of samples that contain 
unsaturated hydrocarbons, since these are absorbed quantitatively by the 
reagent. It is stated that if methane is present in a concentration of 50 per 
cent or more, slight positive errors will be introduced owing to its solubility 
in the reagent. 

Experiments made, using synthetic blends of carbon monoxide and air, 
in order to determine the accuracy of the absorption method as applied to 
the Haldane apparatus, showed that results are accurate to within +-0-05 
per cent for carbon monoxide concentrations of 0-10 per cent or higher. 
Results of a number of analyses of carbon monoxide concentration using 
the described method, and also two other procedures, are included in the 
paper; these show that, in general, good agreement (+-0-05 per cent) was 
obtained between the various methods. 

For concentrations less than 0-01 per cent carbon monoxide, it is stated 
that more sensitive methods should be used. 

No details are given for the preparation of the carbon monoxide reagent, 
since it is stated that this may be purchased commercially. 

Comment on the statement in the paper that the method described is not 
suitable for the analysis of samples that contain unsaturated hydrocarbons 
is perhaps not out of place, since it would appear a comparatively simple 
matter to render the apparatus more flexible by including an additional 
pipette on the manifold for the removal of unsaturated hydrocarbons prior 
to the determination of oxygen and carbon monoxide. 


Experimental Study of the Koppers—Hinckley—Podbielniak Apparatus and 
Method for the Determination of Conjugated Dienes. 


The paper by Shepherd et al.2® reports a comprehensive experimental 
study of the accuracy, reproducibility, and general operating characteristics 
of the Koppers-Hinckley—Podbielniak apparatus and analytical method 
L.M.2.1.1.7 (or 2.1.1.9) of the Office of Rubber Reserve for the determination 
of conjugated dienes in hydrocarbon mixtures. The method was designed 
for the determination of | :3-butadiene in specification grades of this 
substance used for the manufacture of synthetic rubber. The test is based 
on the rapid and quantitative absorption of conjugated dienes in molten 
maleic anhydride (at approximately 100° C), and the physical solution in 
the reagent of the other gases present is overcome by their displacement with 
a stream of air-free carbon dioxide. The volumes of the initial sample and 
of the residue after removal of the carbon dioxide by absorption in a strong 
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solution of potassium hydroxide are compared to establish the total 
impurity, and the difference is reported as conjugated dienes. 

The authors found that the apparatus and method gave satisfactory 
results for the determination of 1: 3-butadiene in specification-grade 
butadiene, but state that results obtained with mixtures of lesser purity are 
not always satisfactory, due to the interference of components heavier than 
butadiene. At present, no adequate method has been developed for the 
determination of these interfering compounds, so that no satisfactory 
correction can be applied to the absorption which occurs in order to obtain 
a true figure for the concentration of | : 3-butadiene in the mixture. 

The authors then discuss the physical equilibria in the reagents and 
include tabulated results, from which it is apparent that it is essential to 
attain equilibrium in the solutions used before reliable analyses can be made. 

The physico-chemical equilibria in the system were investigated by using 
a mass spectrometer for the analyses of the original sample and the residue 
after absorption. By this means it was possible to determine how much 
of each component was correctly or incorrectly retained in the maleic 
anhydride and how much of each was correctly or incorrectly delivered 
to the residue. From the data thus obtained, corrections to the volumetric 
analyses could be made assuming that the mass spectrometer analyses 
were correct. Various tabulated results are shown, and each of these is 
discussed briefly. 

The effect of varying the amount of diamylamine inhibitor to the maleic 
anhydride reagent was also investigated by the authors, the sample and 
residues being analysed using the mass spectrometer. It was shown that 
the best results were given when 2 per cent of inhibitor was used. 

Another factor studied was the effect of rate of carbon dioxide gas flow 
through the reagent. Of the four rates examined, viz., 10, 35, 80, and 100 
cc/min, it was shown that the 35 cc/min rate gave the best result. 

It is stated that the accuracy of the method for specification-grade 
1 : 3-butadiene is -|0-2 per cent of the whole and that the reproducibility 
varies from 0-1 per cent for samples containing 98-5 per cent conjugated 
dienes to 4-0-4 per cent for samples containing 2 to 15 per cent. 

Section VII (1) of the paper discusses the occasional erratic behaviour 
of the apparatus, and the authors show that the most important factors 
involved in obtaining correct results are the method of sampling used and 
the number of analyses made with each gas mixture. Other considerations 
given under this section include the method of introduction of the sample 
into the apparatus, venting, detection of leaks, and the mercury hazard of 
the apparatus. 

Finally, the authors conclude this interesting paper with a discussion on 
the methods used when sampling a gas mixture from the liquid phase. 


Iodometric Determination of Oxygen in Gases. 


This article by Leithe *7 describes a modification of an iodometric method 
for the determination of small quantities of oxygen in gaseous mixtures. 
The customary method is to treat | to 3 litres of the gas with manganous 
chloride solution together with an alkaline solution of Rochelle salt and 
potassium iodide. After suitable shaking, the liberated iodine is titrated 
with a standard solution (0-1N) of sodium thiosulphate solution. In the 
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author's modification, only 100 ml of gas are required, and the gas burette is 
used to liberate the iodine from the measured volume of sample. Details 
are given of the concentrations of the various reagents used and also of 
the technique involved. It is stated that excellent results were obtained 
in mixtures containing 0-13 to 1-23 per cent oxygen by volume. 


PHYSICAL AND CHEMICAL METHODs. 


Analysis of a Natural Gas. 


The analytical data obtained by a country-wide investigation in the 
U.S.A. and involving fifty laboratories co-operating with the American 
Chemical Society is reported in an interesting paper by Shepherd.?® 

Both chemical] and physical procedures for analysing a standard natural- 
gas sample were used, and the results obtained are presented pictorially in 
the form of frequency-distribution plots. Each plot is divided into two 
sections : one shows the results of the chemical analyses and the other 
section shows the results obtained by mass-spectrometer analyses. The 
results are plotted by means of dots placed equidistant from one another 
on the ordinate and corresponding to their values derived from the analyses 
along the abscissa; thus the ordinate plot shows the frequency with which 
a particular value is obtained. 

The general conclusions drawn from the data thus obtained is that the 
mass spectrometer produces better reproducibility than that given by the 
chemical methods. It should be noted, however, that only two models of 
mass spectrometer were used and that there was essentially only one 
method of analysis. On the other hand, there were seventeen models of 
chemical apparatus employed, and three methods of analyses were used, 
together with many significant variations of actual procedure. 

The author then discusses at some length the relative merits of the 
chemical and physical methods employed. Regarding the latter procedure, 
mention might well be made of the extremely low gaseous pressure of the 
sample in the analysing tube, viz., 10-> mm Hg. This means that changes 
in composition of this small amount of sample by sorption and desorption 
in the measuring manifold and other parts of the apparatus may well 
occur. Further, the use of a mass spectrometer for analysis can be justified 
only if the analytical load is great enough, since the apparatus alone is 
capable of producing so many analyses that much time is required for 
computation. 

In conclusion, the author states that although chemical methods of 
absorption and combustion will not resolve such gaseous mixtures as a 
natural gas with respect to all the constituents present, such methods have 
proved valuable in the past, and will continue to be more useful when the 
methods have been standardized. Moreover, the specific gravity and 
heating value can be calculated from a good chemical analysis with the 
same precision as for an analysis by the mass spectrometer, and the com- 
bustion characteristics can be directly measured by chemical methods. If 
such data is required, there appears to be little justification for purchasing 
an apparatus costing about fifty times as much as the necessary chemical 
equipment, exclusive of personnel requirements. 
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Determination of Small Amounts of Carbon Monoxide in Air by Various 
Reference Methods. 


A further article by Shepherd *® describes the result of co-operative 
analyses of two gas samples containing small amounts (0-0393 and 0-0108 
volume per cent respectively) of carbon monoxide in air. The work was 
undertaken for the military services during the last war to determine 
whether satisfactory agreement of analytical results was given by various 
laboratories using different methods of analyses, so that the accurate 
determination of this toxic gas could be made with assurance. 

Ten laboratories were engaged in this investigation, in which six funda- 
mental methods of analysis were used. Details of the technique employed 
in preparing the two standard samples, using the pressure-dilution method, 
are given. 

The analytical results obtained are shown in Table I of the paper, and 
these are also represented graphically by frequency distribution plots. 
The results show that, on the whole, excellent agreement was obtained 
between both methods and laboratories. The paper also contains a dis- 
cussion of the results given by each method, which is then followed by a 
discourse concerning practical considerations, such as ease of manipulation, 
time factor, cost, etc., of the methods used. The general conclusion was 
that the colorimetric method is to be preferred from the standpoints of 
speed and ease of manipulation. This method is described on pages 170 
and 171 of this review. 


A New Apparatus for Gas Analysis by the Soap-film Method. 


A novel gas analysis apparatus incorporating the use of soap-film meters 
as a means of measurement is described in an article by Gooderham.%® 
The author states that, given a series of accurate gas meters which do not 
appreciably absorb gas or cause loss of pressure, the simplest form of gas 
analysis can be obtained by passing gas through a meter, a reagent which 
removes one constituent completely, another meter, another reagent, and 
so on. The soap-film meter, which has been described previously by 
Gooderham,*", 31 js ideal for this purpose, and is a salient feature of the 
present apparatus. Using this, an analysis of a gas mixture, such as coal gas, 
can be made very quickly, since it is only necessary to allow the initial intake 
meter to traverse its vertical graduated tube up to the 100-division mark 
and then to note the change, in each of the other meters, which represents 
the gas volume after successive constituents have been removed in con- 
ventional reagents. The author states that the absorption pipettes were 
so designed to create the minimum of back-pressure. Since the method is 
a dynamic one, it is necessary to pass about | litre of gas for approximately 
half an hour to purge the apparatus before a true analysis can be obtained. 
The accuracy of the apparatus is 0-2 per cent on each constituent. 


MISCELLANEOUS. 


Nomographs for Distillation of Low-boiling Hydrocarbons. 


A paper by Nelsen, Brooks, and Zahn ** describes the construction of 
two nomographs for use during low-temperature fractional distillation. 
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These nomographs provide a rapid and simple means for converting 
distillation temperatures at reduced pressures to the more familiar boiling 
points at 760 mm mercury pressure, 

In order to cover the full temperature range encountered in the distilla- 
tion of low-boiling hydrocarbons, it was found most convenient to 
construct two nomographs, one covering a distilling range of +-21° to 

85° C, and the other from —80° to —175°C. The nomographs were 
constructed empirically from vapour-pressure data,5* and precise details 
are given. 

The authors have found, with the aid of these nomographs, that the 
course of a distillation performed at reduced pressure in terms of the 
boiling point at atmospheric pressure is readily and accurately followed. 


Gas Analysers for Industrial Control and Protection. 


A comparatively short article by Lewis 34 reviews the various applications 
of combustible-gas analysers ranging from the detection of leaks and 
dangerous concentrations of combustible gases to the automatic control of 
processes for analyses of these atmospheres. For instance, such equipment 
is needed in oil refineries in connexion with catalytic cracking, catalytic 
polymerization, and hydrogenation processes to ensure combustion safe- 
guards. The analyser also finds use for recording carbon monoxide and 
oxygen concentrations, and both these types of apparatus are described. 
The principle of an explosion-proof type of combustion-gas analyser is 
given, and the article also contains a photograph of this unit and a graph 
showing hazardous concentrations of carbon monoxide. 
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RICHARD ROBERT TWEED 


Tue lamented death of Richard Tweed on January 31, 1950, at the age of 
seventy-seven, removes yet one more of that band of British nationals who 
obtained their oil experience and training in the oilfields of Russia. He was 
one of the several selections of Sir Henry McAuliffe—a prominent city 
accountant associated with early Russian oil ventures—for service in Baku 
with the Russian Petroleum & Liquid Fuel Co. (Oleum). Baku was at that 
time, about 190%, the centre of the Russian oil industry, which was producing 
from around 4 sq. miles on the Apsheran Peninsula nearly half the world’s 
oil production of 25 million tons a year. It was a good nursery for oil- 
industry aspirants, as the primitive conditions prevailing gave in all 
departments wide scope for enterprise and initiative for men of energy 
willing to learn the language. 

London directors felt the need of reliable, trained office men who could 
be trusted to combat the machinations of astute brokers, lawyers, and 
merchants accustomed to a code of business ethics that differed from those 
customarily found in Britain. Tweed was despatched to Baku by an 
anxious board to protect their interest in the refining, distributing, and 
sales departments, and in that capacity he obtained a wonderful insight into 
the dodges and traps that often lay hidden within innocent-looking contracts 
and agreements submitted by artful negotiators. 

Life in Baku was neither easy nor comfortable, for the surrounding 
country was arid, sandy waste, with the result that dust storms combined 
with intense heat in summer caused serious intestinal ailments. The only 
potable water in Baku was distilled from the Caspian Sea, and it was 
delivered to dwellings in barrels and vessels without much respect for 
hygiene. Nor was there a drainage system; consequently, typhoid was 
prevalent, and hospital attention deplorable. 

Tweed settled down to the life, and became one of the most popular and 
respected members of the British Colony, for his sporting instincts and 
social inclinations led him to be an active organizer of games and recreations 
that afforded relief from the somewhat exacting office ties. The refinery 
centre of Baku to which his duties frequently led him was very appropriately 
named Blacktown, for the sky was darkened and the countryside blackened 
by the smoke and soot of incompletely burnt oils for which there was no 
markets, and from faultily fired furnaces of boilers and stills. 

Tweed was the cheerful companion on picnics to the irrigated vineyards of 
Binagadi, and of cross-country paper-chases and gallops on hired horses, 
sailing or fishing trips on the Caspian; and indoor pastimes in the evening 
were other distractions in which he always took a leading part and kept all 
amused by his high spirits and dry humour. 

The duties to which he was entrusted were not easy or agreeable, for the 
managing director, who conducted a critical correspondence from London 
and paid periodical visits to Baku, was an exacting if whimsical taskmaster 
who would keep the staff struggling for long after office hours on financial 
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conundrums that entailed the unearthing of much material. Estimates 
had to be produced at short notice based on a mass of hypothetical assump- 
tions designed to reach some doubtful conclusion. ‘Tweed and his assistants 
would have to spend long hours wrestling with figures. Doubtless these 
experiences prepared him for the higher position to which he was by stages 
promoted, as the Anglo-Rumanian Group of companies grew in importance 
and got engulfed in increasing financial difficulties. Unquestionably the 
misfortunes and disillusions of the Baku Group of oil companies taught him 
much, and developed those discriminating faculties and caution that served 
him in good stead in later years. 

Whilst resident in Baku he married Jessie Florence Lowrie, and at their 
artistic flat in Dom Amiantz on the sea front he and his wife entertained 
graciously and liberally. 

In 1910 Tweed was recalled to London, where later he played no insignifi- 
cant a part in the negotiations that finally led to the liquidation of some of 
the companies after the sequestration of all foreign-owned Russian property 
and assets by the Bolsheviks. 

For years he was certainly the most active member of the Association of 
British Creditors in Russia, and valiantly, but unavailingly, fought for 
Government help in securing some compensation for the confiscated proper- 
ties. His acknowledged acquaintance with petroleum affairs led to his 
acceptance of directorships on the boards of oil companies prospecting for 
oil in the Red Sea and in other places. 

His appointment as joint general manager with Christopher Dalley of 
British Controlled Oilfields Ltd. in 1927 gave him an opportunity of 
employing his organizing talents. The two men worked in perfect harmony, 
and by co-ordinating sound commercial methods with engineering skill they 
accomplished much. Realizing the uncertain future of their main 
Venezuelian holding, they concentrated their energies on Trinidad, following 
the acquisition of the abandoned Pearson properties and equipment. 
Results far exceeded their most sanguine expectations with the rich 
discoveries at Palo Seco. The subsidiary company working under the title 
of the Trinidad Petroleum Development Co. became the main revenue 
producer of the B.C.O., and to-day these holdings have a quoted value that 
represents a very large figure. So high was the credit of the B.C.O. that quite 
recently a sum of £800,000 was raised on easy terms to make deep tests on 
their El Mene property, where there are prospects of striking Cretaceous oil. 
Tweed had already made arrangements to visit Venezuela when the deep 
well in hand showed signs of oil. In 1939 he became President of the B.C.O. 

Although somewhat disappointing results had rewarded persistent efforts 
to tap rich oil beds in Ecuador, where another B.C.O. subsidiary operated 
under the name of The Ecuador Oilfields Ltd., Tweed never lost heart. 
His optimism was also tempered by a caution which never led him into 
extravagancies. On a number of occasions he made personal visits to 
Venezuela and Ecuador. The highly satisfactory arrangements made for 
sales of oil to major oil interests were additional testimony to his skill in 
negotiating agreements. 

Tweed served on the Council of the Institute of Petroleum, of which he 
was elected a Member in 1919 and a Fellow in 1939, and he was an active 
supporter of the Oil Industries Club. 
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Although animated with a public spirit and capable of forcible expression 
when occasion demanded, he never sought publicity, and his high sense of 
business morality and integrity caused him to fight hard against what he 
regarded as injustices. In negotiations he was firm but not obstinate, and 
was always ready to listen to reason. 

He was an indefatigable worker, and in recent years took few holidays and 
indulged in few pastimes. His main objective was the success of the B.C.O., 
and he devoted all his time and energy to this. He leaves a son, Jack, who 
on leaving Cambridge joined the Royal Warwickshire Regiment, and was 
later transferred to India. There he became Captain of the Viceroy’s 
Bodyguard. Injuries sustained in the war necessitated his transference to 
civil life. 

A. THOMPSON 


: 
i 
| 
} 
a 
} 
j 
2 
i 
| 


Marcu 1950. 91 A 


ABSTRACTS. 


PAGE PAGE 
OILFIELD EXPLORATION AND EXx- Chemical and Physical Refining 
PLOITATION, Special Processes 
Geology mee } Metering and ‘ontrol . ‘ 
Geophysics and Geochemical 
Prospecting ... 
Drilling ... 
Production we 
Oilfield Development ... 


Propwucts. 
Chemistry and Physics 
Analysis and Testing .. sate 
Engine Fuels ... $4 
Gas Oil and Fuel Oil . ‘ ae 
Lubricants 
Special Hydroe arbon Products 
REFINERY OPERATIONS. : Derived Chemical Products ... 
Refineries and Auxiliary Refi- Coal, Shale, and Peat 
nery Plant ... 
Distillation 
Absorption and Adsorption 
Solvent Extraction and De- 
waxing 
Cracking 
Polymerization 
Alkylation 


TRANSPORT AND STORAGE 


Miscellaneous Products 


ENGINES AND AUTOMOTIVE 


Boox Review . 1364 


AUTHOR INDEX. 


The numbers refer to Abstract Numbers. 


Allenby, O. C. W., 526 Cleaves, A. P., 549 Francis, D. H., 502 Huffman, FH. M., 521, 528 
Anderson, A. N., 422 Coffin, L. F., ae Fred, M., 556 Hughes, ks. ( ., 558 
Anderson, H. H., 444 Cogge ahs all, D., 566 Friedel, R. A., 519 Hulbert, H. M., 5: 19 


Anderson, J. 2 
Anderson, J. 8 
Anderson, L, E., 452 
Anglo-Iranian Oil 
484, 506, 511, 617 
Armitage, F., 616 
Arnold, C., 511 
Arnold, H. E., 423 
Arnold, J. ©., 434, 503, 
511, 607, 609, 617 
Arter, K. T., 591, 592 
Auld, 8. J. M., 594 


Bacon, T. 8., 465 

Baker Oil Tools Ine., 434 
Raley, C. H., 536 
Barber, C. R., 515 
Bartleson, J. D., 558 
Bashkirov, A. N., 567 
Battersby, T. C., 640 
Beadle, R. H., 630 
Jeynon, J. H., 607 


Brattain, 

Brice, K. 

Bridge, Ww 

Broeze, 

Brooks, 
Brownstein, M., 
Bruner, L., 561 
Butler, W. O., 434 


Carlson, R. F., 432 


Champion, C. H. & Co. 


Ltd., 617 
Cherniak, G. 8., 479 
Chibaeff, V., 466 
Clayton, J., 458 


H 


Oolegate, G. T. ., 480 Fritz, A. R., 568 Hurley, 


Coleman, F., 640 
Joleman, J., 640 
jondon, F. E., 532 
Jonn, E. L., 630 
Youll, J., 489 
‘oulson, J. M., 546 


Davey, W., 600 
Davidson, V. M., 569 
Day, J. H., 603 

Dean, R. A., 517, 617 
Deegan, C. J., 396, 397, 


De Groot, , 445 

Dehn, 8 

Dinersteen, R. A., 560 

Distillation Products Ine., 
490 

Doty, P., 531 

d’Ouville, BE. L., 527 

Downs, D., 622 

Dresser, 485 

Dudenbostel, B. F., Jr., 
553 

Dupont 2 Nemours, 


Edminster, W. ©., 467 
Elliott, J. C., 607 
Ethyl Corporation, 617 
Evans, E. A., 607 
Evering, B. L., 527 
Euverard, M. R., 570 


Farnand, J. R., 605 
Fast, 
F. 


Foxhall, W. B., 461 


Fyffe, W. J., 546 


Gadebusch, H. M., 583 

Gamson, B. W., 540 

Gassmann, A. G., 557 

Gawlinski, M., 418 

Gay, P. J., 

Gibbons, A C. 

Glasgow, A. 

Glendening, A. 5., 

Glessner, A. 

Goldblatt, L. 

Goldblatt, 

Good, G. M. 

Graham, 

Green, J. 

CGreenhause, 

Griffiths, 

Griswold, 

Guarin, 

Gulf Research 
velopment Co., 490 

Gunn, E. L., 555 


Habeshaw, J., 511 
Hall, R. B., 498 
Hardy, D. V. N., 617 
Harman, H. M., 608 
Harris, W. J., 505 
Harvey, 75 
Harwick, 

440, 612 
Hatfield, H.S 
Hays, G. F 
Heigh, J. J. 
Hepsher, 
Hibbard, 
Higgens, ©. 
Hornbuckle, 
Howard, a 


Huber, J. M., ‘Ine., 617 


Hyde, J. W., 5 


Imperial Chemicals Ltd., 
609, 611 


Jacoby, W. R., 550 
Johnson. C. R., 614 
Joy, P. ©., 552 


Junnicliff, D. D., 551, 563 


Kalichevaky, V. A., 493, 
494, 495 196 

Kalle, K. T., 582 

Ke ody V. V., 567 

Kartinen, FB. O., 457 

Katz, L., 541, 

Kemiler, E 

Kemp, H. 

Kendrick, J. 

Kerschman, H. ’D., 581 

Kersten, G. V., 

Klecka, 

Klipp, R. 

Konakov, 

Koppel, L. 

Krampert, ., 401 

Krouskop, x 564 

Kruczek, R., 426, 427 

Kryukov, Yu. B., 567 

Kudryashey, L. 1., 476 


Laiture, M. J., 501 

Lane, 5 

Laurie, ©.,! 

Lavbach, N 

Lefevre, P., 

LeRosen, H. D., 565 
Leva, M., 488 

Leverton, W. F., 541, 542 
Levin, H., 637 
Liebhafsky, H. A., 573 


. 
tel 
130 
130 
131 
131 
| 
4 ‘ 
a 
i 4 
| 
: 
| 
| 
| 
| 
4 
Birch, 8. F., 506, 511, ie 
517, 617 
Black, J. F., 553 as 
Boyd, F. C.. 434 
Brancker, A. V., 595 et 
116, 
17 
Flor ) 
bel 
1 
{ | 
— 


924 


M. R., 5 


Lykken, L., 576 


McAuley, A. E., 617 
MeOann, G. D., 477 
McCaslin, L. 8., 414, 438 
MoGanny, R. J., 467 
MeKee, 3. A., 568 
McMurray, H. L., 532 
Martin, C. ©., 575 
Mayland, B. J., 510 
Meissner, H. P., 545 
Miffre, A., 635 

Mills, LW. , 575 


Molloy, EK. L. 
Moore, L. C. 
Morrison, J. 520 
Morse, M. L., 563 
Moses, G. B., 602 
Mottlau, A. Y., 604 
Muller, J. F., 636 
Murdoch, P. G., 486 
Murray, M. J., 562 
Myhill, A. R., 483 


National Carbon Oo. Inc., 
617 
National Supply Export 


Nicholls, 

Nicol, H. 

Nielsen, J. 561 

N,V. de Bataafsche Petro- 


leam Mij., 434, 606, 
511, 607, 611, 617, 640 


Oberg, O. H., 424 
Obuchowiez, Z., 430 
Oil Well Engineering Oo., 


434 
Oliver, G. D., 521 


ABSTRACTS, 


Olson, O., 588 
O'Neill, W. B.. 557 
Organick, BE. 522 
Osborn, A., 538 

Osborn, E. R., 448 
O'Sullivan, B. J. C., 413 
Otto, W. M., 614 
Owsley, W. D., 428 


Parker, E. D., 559 

Partridge, W. A., 511 

Pasqualini, 456 

Payne, J. M., 417 

Pellettere, J. A., 454 

Pemberton, D. G., 504 

Pennington, T., 420 

Phillips Petroleum Co., 
500, 617 

Poellmetz, G. 8., 573 

Pollitt, C. A. H., 612, 
513, 516 

Pomeroy, R., 581 


Prengle, H. M. , 523 

Prulton, ©. F., 603 

Puddington, i. E., 572, 
602, 605 

Putecher, R., 556 

Pyatt, B. 0., 515 

Pyle, C., 469 


Quiram, EB. R., 577 


Rae, J., Jr., 57 
Ramussen, R. 8., 563 
Reed, P., 447 
Reimering, W. Th. B., 409 
Rescorla, A. R., 550 
Resnick, W. , 475 
Reynolds, T. W., 473 
Rie kles, B., 508 
Rios, M., 608 
Robinson, J. V., 544 
Robinson, V. H., 622 
Rojas, A. G., 405 
Rose, G. R. F., 536 
Ross, 8., 534 
Rossini, F. D., 564 


Samuel, D. L., 617 

Sanderson, 0. F., 470 

Sarsfield, N. F., 609 

Saurino, B., 442 

Schauer, G. A., 630 

Schlener, W., 531 

Schnurmann, 601 

Schulz, J. W., 589 

Schumacher, R., 481 

Schwartz, F. L., 625 

Seott, D. W., 528 

Scott, G. N., 455 

Seamark, L. M. ©., 434 

Sedlak, V. A., 564 

Selbie, J. C., 617 

Sellei, H., 596 

Serijan, K. T., 524 

Shearer, A. P., 511 

Shell"’ Refining & Mar- 
keting Oo. Ltd., 607, 632 

Shepler, P. R., 479 

Shurtz, R. F., 533 

Smedth & Co., 582 

Smith, J. C., 528 

Smith, J. M., 498 

Smith, R. B., 485 

Smith, §., 436 

Socony Vacuum Oil Co, 
Inc., 500 

Sontag, H. R., 502 

Standard Oil Develop- 
ment Co., 484, 500 

Stansfield, R., 574 

Starr, ©. E., Jr., 548, 569 

Steffens, J. H., 501 

Steinitz, E. W., 598, 599 

Stormont, D. H., 399, 
425, 449 

Studhalter, W. R., 522 

Sunday, M. L., 558 

Swan & Co. Ltd., 617 

Swanson, K., 561 

Taub, A., 618, 619, 620, 
621 

Templeton, J. C., 413 

Thomas, F. C., 484 

Thomas, W. H., 547 

Thornton, V., 532 

Tiller, F. M., 491 


Tinker, 'T’., 624 
Todd, 5. 8., 521 


Uhl, W. C., 450 
Universal Oil Products 
Co,, 511 


Valor Co. Ltd., 640 
Varentzov, M. I., 639 
Voge, H. H., 525 
Vogt, F., 606 
Voorthuis, H. T., 615 


Waddington, G., 528 
Wakefield & Co. Ltd., 607 
Watson, H. E., 535 
Watson, J. H. L., 537 
Weatherburn, A. 536 
Wear, G. E. C 
Weber, G., 460, 461, 462 
Wedgwood, P., 640 
Weil, B. H. , 613 
Weint raub, M. , 488 


Ww hitmore, C., 

Ww ickenhauser, ‘4 J., 437 
Wiley, J. T., 565 
Wilkins, F. J., 514 
Williams, G., 584 
Willingham, ©. B., 564 
Willke, H. L., 433 
Wilton, T. O., 490 

Wilts, O. H., 477 
Winslow, E. H., 573 


Witten, L. B., 511 


Wood, A. J., 640 
Woods, 8. B., 541, 542 
Wright, R. G., 571 


York, R., 523 
Yu, K. T., 489 


Zemany, P. D., 573 
Zerwekh, C. E., Jr., 554 
Zimmerman, J. F., 543 
Zimmerman, M. V., 501 
Zamwalt, L. R., 551 


OILFIELD EXPLORATION AND EXPLOITATION. 


Geology. 


392. International developments. Anon. Oil Gas J., 9.6.49, 48 (5), 144.—1 Fortuna 
Nacional in Tabasco, Mexico, has given 1000 b.d. of high-gravity oil from 5300 ft, 
after drilling to 6500 ft. The formation pressure was 3300 p.s.i. 

Sinclair's Panama concession has been abandoned after two dry wildcats. One 
went to about 8000 ft on Colon Island, and the other near Puerto Armuelles, to 9715 ft, 
where it was in basement. @, Duk. 


393. International developments. Anon. Oil Gas J., 16.6.49, 48 (6), 173.—15 miles 
south of the Tucupido field in Venezuela, Ruiz has flowed 800 b.d. of 28° oil from sands 
between 4414 and 4465 ft. The choke was }-in. 

Near Aumale, southwest of Algiers, a well has given 35 b.d. from 2600 ft, while one 
at Oued Gueterini has given 6 b.d. from 2100 ft. G. D. H. 


394. Cuyama Valley. RK. Harwick. Oil Gas J., 7.7.49, 48 (9), 58—The Cuyama 
Valley is « sedimentary basin 50 miles long and 15 miles wide, and has an output of 
20,000 b.d. from two fields. The discovery well gave 38-3° oil at 500 b.d. and had oil- 
bearing sands from 2920 to 3360 ft. 2} miles to the northwest a well gave 4000 b.d. 
Both wells are in the Russell Ranch field, which produces from the Vaqueros. The 
structure is an elongated half-dome against a fault. 
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In February 1949, a deeper producing zone was opened by a well which flowed 
37-8° oil at 1320 b.d. The field has seventy-four wells in the shallow Dibblee zone, 
and eight in the deeper Colgrove zone. Seventy-nine of the wells flow. 

The South Cuyama field was opened in May 1949, 5 miles from Russell Ranch. 
This also produces from the Dibblee sand, topped at 4110 ft in the discovery well 
which gave 5080 b.d. The field now has five producers. G. D. H. 


395. Zones of Pierre Formation of Colorado. Mary O. Griffiths. Bull. Amer. Ass. 
Petrol. Geol., 1949, 33, 2011—-28.—Because of its great thickness and homogeneity, 
various attempts have been made to subdivide the Pierre shale, which is the basal 
formation of the Upper Cretaceous Montana group in Colorado. In this paper, 
measured sections along the Front Range are described, and correlations of these 
sections with others in central and western Colorado are presented by means of three- 
dimensional diagrams. On the basis of lithological and faunal characteristics the 
Pierre of northeastern Colorado is subdivided into four zones, from the base upward : 
the Sharon Springs shale zone, the Rusty zone, the Hygiene zone, and the Transition 
zone. The Pierre zones are traced throughout eastern and central Colorado, and 
tentative correlations are suggested with the Mancos and Mesaverde formations of 
western Colorado. 

The problem of the origin of the Hygiene sandstones is discussed. Regional litho- 
logic studies indicate the possibility of a local origin of this sandstone tongue. 

E. N. T. 


396. Rumours on two wildcats in North Dakota play. C. J. Deegan. Oil Gas J., 
30.6.49, 48 (8), 109.—1 Kline in Ward County, North Dakota, on the Carpio structure, 
is reported to have had a show of oil at 5950-5965 ft, and scattesed saturation at 
5920-5940 ft, probably in the Madison. 

1 Gordon White in Manitoba is said to have entered the Devonian at 3400 ft, and 
recovered oil-cut mud in drillstem tests at 3915 and 4230 ft. G. D. H. 


397. Confirming well for Forest City Basin success. C.J. Deegan. O:/ Gas J., 7.7.49, 
48 (9), 115.—2 Davis in northeast Kansas has confirmed the Viola production of the 
discovery well. At 3203-3220 ft a drillstem test recovered 2895 ft of clean oil. Similar 
results were obtained at 3225-3235 ft. The oil is in a dolomite. The Mississippian 
was found at —1059 ft, Hunton at —1552 ft, Maquoketa at —1669 ft, and Viola at 
—1780 ft. 4 miles southwest of the discovery 1 Hoch found the Viola and Arbuckle 
dry. G. D. H. 


398. Nebraska and Utah hits divide attention. Anon. Oil Gas J., 16.6.49, 48 (6), 
155.—In Uinta County, Utah, 1 Ute Tribal has given 20—25 brl/br in a drillstem test 
of the basal Tertiary at 9357-9392 ft. The gravity was 31-7° and the bottom-hole 
shut-in pressure 4350 p.s.i. after 20 min. The well is in the northeast part of the 
Uinta basin, 25 miles from the Ashley Valley field which produces from the Weber 
sand. 

1 Egging in Cheyenne County, Nebraska, has swabbed 15 bri/hr of 33° crude from 
4401-4429 ft. The well is in the northeast part of the Denver basin. G. D. H. 


399. Scurry County, West Texas, limestone development. D.H.Stormont. Oi! Gas/J., 
7.7.49, 48 (9), 54.—A northeast—-southwest trend of Pennsylvanian reef production has 
been developed in West Scurry county. The fields are North Snyder, Kelly, Schattel, 
Diamond-M, and North Sharon Ridge. At North Snyder the producing section is 
700 ft thick. It has been suggested that the reserves of the trend are about 1000 
million brl. Few cores have been obtained, and some fromm what is believed to be a 
zone with less than average porosity have indicated a recoverable oil content of about 
225 brl/acre. North Snyder may have a water drive. This field is under-saturated 
and has 967 cu. ft. of dissolved gas per barrel. 

It is unknown whether there is a single irregular northeast-southwest reef or belt of 
north-south reefs. High wells have found cavernous porosity and a considerable 
amount of fracturing, but there are streaks of low porosity. 

A map and a number of sections are included. G. D. H. 
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400. Sedimentary facies in Gulf Coast. S. W. Lowman. Bull. Amer. Ass. Petrol. 
Geol., 1949, 33, 1939--97.—-The author suggests that the place to start an investigation 
of sedimentary properties is in the modern environment of deposition, since not only 
is the present the key to the past, but the past is the key to what needs to be done in 
the present. 

The Gulf Coast of Texas and Louisiana belongs to a world community of Tertiary 
provinces that have been extensively drilled for oil, and in which the sedimentary 
characteristics of the producing formations are similar to the characteristics of modern 
sediments in the same regions to-day, The wide spread of sedimentary environments, 
the slight degree of regional folding, and the extensive development of oilfields from 
the Rio Grande to the Mississippi River make the Gulf Coast exceptional in its 
class. 

This paper reviews the biological and lithological aspects of sedimentary facies in 
the Gulf Coast and describes the principal results of investigations of fossil foraminifera 
in the Recent bottom sediments of the Gulf of Mexico. The patterns of distribution 
of foraminifera may be helpful in outlining a frame of reference for further sedimentary 
investigations in the Recent. General methods of applying the results of investiga- 
tions to older rocks are described. A discussion of the hypothetical Gulf Coast geo- 
syncline is given, and a comparison is given of the Gulf Coast basin with other Cenozoic— 
Recent basins in California, Venezuela, and the East Indies. Fe | Pe 


401. Commercial oil in Cambrian Beds, Lost Soldier field, Carbon and Sweetwater 
Counties, Wyoming. W.Krampert. Bull. Amer. Ass. Petrol. Geol., 1949, 38, !998— 
2010.--The Cambrian consists of marine shales and limestones in the upper part 
and a thick series of coarse-grained sandstone near the base. 

Several comparatively shallow tests had been drilled to test the Cambrian on large, 
well-closed structures prior to 1930, but the results were negative. 

A deep test to granite on the South Oregon Basin field in 1945 found indications of 
oil saturation in basal sands of the Cambrian. A test to granite in the Lost Soldier 
field in 1948 resulted in the first commercial well in the Cambrian in the Rocky 
Mountain region. During the year, two additional Cambrian wells were drilled in the 
Lost Soldier field and one in the adjoining Wertz dome. 

The Cambrian, which is represented by the Deadwood formation in this area, is 
normally hard and quartzitic, but where oil-bearing it is softer and more friable. The 
total Cambrian thickness is as much as 700 ft, but the oil-bearing zone is near the base, 
almost in contact with the basement complex. 

It is the writer’s belief that the oil produced at Lost Soldier and Wertz from the 
Cambrian is not indigenous but has migrated laterally from overlying oil-bearing 
reservoirs after accumulation in the structure. 

Structure contour maps and cross-sections are given. se As 


402. Wyoming wildcat exceeds 20,000-ft mark and is still drilling ahead. Anon. 
Oil Gas J., 16.6.49, 48 (6), 72.The Pacific Creek wildcat of southwest Wyoming was 
drilling below 20,420 ft on June 13. 19,765 ft of casing had been cemented. 

Go. 


403. Canadian Gulf discloses new Pincher Creek producer. Anon. World Oil, Sept. 
1949, 129 (6), 234.—The Walter Marr test, 7 miles north of the Pincher Creek dis- 
covery, has an estimated potential of 83 million cu. ft. gas, and 3000 b.d. of 52° oil, 
from about 200 ft of Madison Lime. Earlier tests on the well included water from a 
total depth of 12,768 ft. OF 


404. D3 production in Alberta extended 90 miles §.E. Anon. Oi! Gas J., 2.6.49, 48 
(4), 95.—1 Ellis, in the Stettler area, 90 miles southeast of Leduc, topped the D3 zone 
at 5320 ft, and made 73 bri of oil in | hr from 5311-5340 ft. Gas flowed at 1000 M.c.f, 
day ; the oil gravity was 28°. Earlier the well had shown 1000 b.d. from the D2 zone 
at 5180-5230 ft. This oil had a gravity of 30-32°. 

1 Gordon White in Southwest Manitoba and 2} miles southeast of Lyleton, has had 
oil showings in the Lower Cretaceous at about 2200 ft. 1 Kline in North Dakota has 
drilled saturated streaks in the Madison. G. D. H. 
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405. Drilling activity to be stepped up in Mexico’s Reynosa field. A.(. Rojas. Oil Gas 
J., 26.5.49, 48 (3), 158.—Gravity work in northeast Mexico showed a minimum south- 
west of Reynosa, and this was shot, revealing a structure on the eastern flank of the 
minimum, some 6 miles south of Reynosa. This anticline runs northwest—southeast 
for 5 miles, and the seismic work indicated closure of about 150 ft, and oil sands were 
found at 4615-4630 ft, ancl 7071-7097 ft, and gas sands at 6468-6536 ft, 6819-6840 ft, 
and 6910-7032 ft. Perforations were made opposite the deepest sand, and production 
was 480 b.d. on a }-in choke. The second well gave 667 b.d. from the shallowest sand 
on a }-in choke. In all six oil wells and one distillate producer have been completed. 
Production is from the Frio. In February 1949 the output was 2610 b.d. 

A structure map and cross-section are included. G. D. H. 


406. Tierra del Fuego well claimed by Argentina. Anon. Oi/ Gas J., 2.6.49, 48 (4), 
118.—In the eastern part of Tierra del Fuego Argentina’s Rio Grande well has reported 
oil and gas. The well went to 6400 ft. The Cretaceous producing sand apparently 
rises eastwards. G. D. H. 


407. Phillips completes second B-1 field well, rated at 1400 bri. Anon. Ou: Gas J., f 
7.7.49, 48 (9), 43.—B-2, 440 m southwest of B-1, has been completed by Phillips near : ; 
Roble. On test it gave 1400 b.d. B-1l had four zones aggregating 165 ft, and has : i 
given 1800 b.d. of 34-9° oil. B i 

36 miles southwest of Barcelona VM-1 is reported testing at 13,100 ft. LL 637, i 
west of Bachaquera, entered Cretaceous at 12,400 ft. Various other deep tests in P £ 


Western Venezuela are well advanced. G. D. H. 


408. Germans make discovery close to Dutch border. Anon. Oil Gas J., 9.6.49, 3 


48 /5), 141.—2 Ruehlertwist, 12 miles northwest of Lingen, in the Emsland area, has i | 
indicated 50-94 b.d. in preliminary tests at 2428-2461 ft. It appears to be on the i 1 


extension of the Coevoorden—Schoonebeek structure. G. D. H. 


409. Schoonebeek, western Europe’s largest field now producing 11,300 b.d. W. Th. B. 
Reimering. Oil Gas J., 2.6.49, 48 (4), 112.—In 1943 a small production of oil was 


obtained in the Purbeck in Holland; in 1944 the Valanginian oil sand gave 125 b.d. ¢ 
This sand has good porosity and permeability, and under 3% of interstitial water. 
The Schoonebeek structure is an east-west anticline with several longitudinal faults. 


The northeast flank is the most regular part of the structure. The oil sand will wedge 


out against an unconformity to the west. There are streaks of varying permeability, : 
and the sand is split in the east. The producing thickness is 85-108 ft. An active 
water drive is present. 40-acre spacing has generally been used. F 
The reservoir pressure was initially 1250 p.s.i., and the dissolved gas/oil ratio 56 y 
cu. ft/brl. Most wells are pumped from the beginning, and initial outputs range i i 
220-630 b.d. Paraffin was in a source of trouble. i F 
A map shows the structure, and a graph gives the production history. <A short ; i 
stratigraphical column is included. G. D. H. f 


410. Italy enthusiastic over discovery in Po Valley. Anon. O// Gas./., 30.6.49, 48 (8), 
49.—Cortemaggoire 1, 20 km east of Piacenza, has flowed at 175-200 b.d. from per- 
forations at 4900-5250 ft. The oil was light and accompanied by much gas. Corte- 
maggoire 2, 1 km to the east, was completed as a gas well. Both wells are on a long 
east—west fold. G. D. H. 


Geophysics and Geochemical Prospecting. 


411. A method of surveying by use of radio waves. ©.J. Deegan. Ojl Gas J., 7.7.49, 
48 (9), 69.—The Raydist method of radio surveying employs three transmitting points. 
At the surveying point three receivers are tuned to three transmitters, and the former 
are connected to two phase meters, one receiver being connected to both meters. 
The phase meters are connected to counters, and thus, starting from a known point, 
it is possible to determine positions from phase-meter readings and charts based on 
the transmitter locations. 

The method has no cumulative error, but accuracy decreases with distance. Two 
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miles from land, with transmitters 25 miles apart, the error may be +25 ft; 40 miles 
from land it may be +-50 ft. 
The underlying principles are briefly described with the aid of diagrams. 
G. D. H. 


412. Exploration remains active in Venezuela ; fewer rigsrunning. Anon. Oil GasJ., 
9.6.49, 48 (5), 143.—-Geophysical work and exploratory drilling is being concentrated 
on Western Venezuela, where Cretaceous pays are the objectives. At the beginning 
of May 126 rigs were operating, thirty-nine on exploration. Fifty-seven in Western 
Venezuela, where twenty-one were exploratory. G. D. H. 


413. Patent. Geophysical Prospecting Co., B. J. C. O'Sullivan, and J. C. Templeton. 
B.P. 624,436 of 22.6.49. Electrical apparatus for earth testing. G. R. N. 


Drilling. 
414. Round trip time reduced 25%. L.S. McCaslin. Oil Gas J., 3.11.49, 48 (26), 58.— 


New equipment on Humble’s new automatic rig includes :— 

(1) A sidetracker or block deflector. While pipe is being made up or broken down 
it is held in a remote-control pipe rocker. The travelling block can then be run up 
or down while joints are being made or broken. 

(2) Block stopper. This equipment automatically stops the blocks at any predeter- 
mined point in the derrick. A safety stop prevents the blocks from going through 
the crown block. 

Other items are an adjustable stabbing board, skid-mounted blowout preventer and 
master gate, an hydraulic piston puller, a coring reel level winder, an improved mud- 
mixing device and an experimental wire line blowout preventer. C. G. W. 


415. Diesel utility plants for the oilfields. Anon. Gas Oil Pwr, 1949, 44, 265.—The 
power unit is a 4-cyl Dorman 4DWD diesel rated at 36 b.h.p. at 1000 r.p.m., and drives 
a main line of shafting having Brammer triple-belt drives to an alternator, compressor, 
and water pump. The alternator is a 74-kW 400-V 3-phase 50-cycle machine, and the 
compressor is @ two-stage type with a capacity of 15 cu. ft/min against a pressure of 
150 p.s.i. The pump is a multi-stage centrifugal turbine type with an output of 
100 g.p.m. against a pressure of 100 p.s.i. H. C. E. 


416. Severe dust storms major drilling problem at Lost Hills, California. R. Harwick. 
Oil Gas J., 15.12.49, 48 (32), 62.—Severe dust storms in this area have made drilling 
difficult. Protective measures include a storm fence 10 ft high and 500 ft long and 
water-sprays beyond the fence. Present measures consist of two fences and a water- 
spray barrier between. Water-sprays are installed at the well-head and in the area 
of pumps and motors. Pumps and motors are covered in, and motor intakes are 
equipped with oil-bath filters. Personnel wear goggles and respirators when storms 
occur. 
Other drilling problems are described. C. G. W. 


417. Equipment and techniques for 20,000 ft drilling. J. M. Payne. Oil Gas J., 
10.11.49, 48 (27), 331.—-Rig equipment suitable for drilling to 20,000 ft is extensively 
dealt with. 

For the most part equipment and techniques are either adequate or can be modified 
to ensure adequacy. Difficulties are anticipated in formation logging, in oo 
practices, and to a lesser extent in completion practices. .G. W. 


418. Experiences from deep drilling in German “ Zechstein ’’ formation. M. Gawlinski. 
Nafta, July-Aug. 1948, 4, 246-50.—-According to D. G. Schlreht, “ Die tiefste Bohrung 
Deutschlands ” (Oel und Kohl, (47), 15.12.42), the depth reached was 3817 m in diffi- 
cult salt rock. Up to 2000 m the energy required was 85-4 kWhr/metre. Above 
2000 m-—184-5 approx kWhr/m not including instrumentation. Choice of mud was 
very difficult, due to electrolytic precipitation of clay. Also deposition of NaC! 
erystals from supersaturated solution caused a lot of trouble, especially in presence of 
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KCl. The author thinks that inclusion of MgCl, in the mud may prove deneficial in 
spite of its corrosive action. M. 8. 


419. Directional drilling. Anon. Oil Gas J., 29.12.49, 48 (34), 64.—Reasons for 
adopting directional drilling are inaccessibility or unsuitability of site above reservoir, 
faulting of formations or for the purpose of killing wells. Methods used have included 
whipstocking and use of knuckle joints. Modern tendencies lie towards manipulations 
of drilling operations, e.g., bit weight, pumping velocities and drilling rates, and towards 
the use of bits, reamers, and the natural tendency of the bit to turn at certain inter- 
faces. Methods used are fully discussed. Cc. G. W. 


420. Marine transportation in offshore drilling and production operations. T. Penning- 
ton and J. C. Posgate. Oil Gas J., 10.11.49, 48 (27), 269.—The types of vessel used in 
servicing offshore operations are described. So far government surplus vessels have 
been extensively used. Vessels are mainly steel-hulled, diesel-engined, twin-screw 
types. Materials are transported for the most part by tugs and barges. The import- 
ance of an extensive and efficient system of communications in remote operations is 
emphasized. 

The effect of government regulations on transportation is mentioned. C. G. W. 


421. Rig electric unit performs threefold service duty. Anon. Oil Gas J., 1.12.49, 
48 (30), 88.—An electric generator with a single moving part, eliminating brushes, 
slip rings, and commutators, is now under test for rig lighting, welding, and pipe thaw- 
ing. The moving part is a one-piece permanent-magnet rotor. The stator is wound 
with }-in copper wire silver soldered at joints and consequently cannot be burnt out. 
Armature winding will carry three times the normal rated output of the generator. 
Temp increase is limited by magnetic leak. 

The generator is non-sparking, and is useful for high overloads or short-circuit 
loads. Cc. G. W. 


422. auxiliaries. Drilling rigs. A. N. Anderson. Oi! Gas J., 17.11.49, 
48 (28), 70.—With the extending use of electric motors for such operations as shale 
shakers, washdown pumps, air-compressors, sand pumps, etc., generators of capacities 
up to 30 kW are quite common. 

The increasing use of hydraulic and pneumatic controls has led to a demand for 
increased generator capacity. Such generators are usually three-phase, four-wire 
type which can give 120-V phase to neutral lines for lighting and other single-phase 
requirements. 


If necessary A.C. welders can also be operated from a rig generator. C. G. W. 


423. Rotary percussion drilling. P.L.Guarin and H. E. Arnold. Oil Gas J., 10.11.49, 
48 (27), 305.—This paper gives details of field experience with a rotary percussion 
method, which has been described previously. Drilling procedure is normal except 
that mud pressure is higher by about 200 p.s.i. and that fewer drill collars and slower 
rotation are used. Drilling has been satisfactory in some formations with conventional 
bits, but a special tricore bit had been developed which gives extremely good results 
with hard, friable formations containing chert. 

Field data on the method is tabulated. 


424. The balanced rotary rig. C. H. Oberg. Oil Gas J., 27.10.49, 48 (25), 63.—In 
this concluding article on balanced drilling rigs, typical balanced-power lay-outs for 
different operating conditions are shown diagrammatically. Cc. G. W. 


Cc. G. W. 


425. Diamonds finding new applications in oil well drilling tools. D. H. Stormont. 
Oil Gas J., 17.11.49, 48 (28), 88.—Until recently, the use of diamonds in drilling was 
confined to drilling very hard formations, and for core drilling. 

Recently a bit similar to a diamond-core bit has been used in a washover operation 
where a conventional washover shoe was merely ground away. 

Diamond bits have also been successfully used in whipstocking in hard formations. 
In hard formations conventional tools have to be pulled before the pilot hole is com- 
pleted. With diamond bits the pilot can be drilled, with less tendency for the bits to 
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bend back towards the old hole. Application of diamond bits to reaming and sidewall 
coring devices, is under investigation. Cc. G. W. 


426. (Proper) attendance of central pumping power. R. Kruczek. Nafta, June 1948, 
4, 214-15.—Frequent breakages and loosening of foundations is due to improper 
setting of central wheel. Mathematical analysis shows how strains develop, and this 
is followed by a short list of instructions. M. S. 


427. Tubular portable mast for clearing pumped wells. R. Kruczek. Nafta, July- 
Aug. 1948, 4, 250-1.—-Describes the inventions and gives sketches. Such mast needs 
no wood, is easily erected on a small patch of even ground and easily transported, but 
requires at least eight staves and the erection of a ** pilot ’’ structure. M. S. 


428. Improved casing cementing. W.D. Owsley. Oil Gas J., 15.12.49, 48 (32), 76.— 
Improved cementing practices of recent years include mechanical methods of cleaning 
the wall of the hole, correct use of bottom plugs to prevent collection of mud, use of 
bentonite-cement mixtures and multiple-stage cementing devices. References are 
appended. Cc. W. 


429. Squeeze cementing. G.C. Howard and C. R. Fast. Oil Gas J., 1.12.49, 48 (30), 
75.--Squeeze-cementing jobs have been performed on very shallow wells and the 
wells excavated to determine the results. In the majority of the jobs the cement was 
squeezed out in sheets parallel to the bedding planes or along fractures or zones of 
weakness. In only a few cases was cement forced vertically between casing cement 
and formation. When a well is squeezed more than once, the cement tends to follow 
the squeezed cement of the previous jobs. As a breakdown agent, mud will produce 
greater fracturing and is less likely to damage oil sands, but tends to prevent a tight 
bond between formation and cement. A low-water-loss cement is suggested as a good 
all-round breakdown agent. It has been found that a high final squeeze pressure 
characterizes most of the successful squeeze jobs. 

The quantity of cement needed to obtain a high final squeeze pressure was controlled 
by adopting the following procedure : (1) the retainer was lowered into the well until 
it was below the zone to be squeezed; (2) the breakdown fluid was circulated to 
bottom and up into the annules until the zone to be squeezed was completely covered ; 
(3) the retainer was raised and set above the zone to eliminate the hazard of dehydrating 
the cement round the retainer; (4) 150 sacks of cement were mixed and displaced 
down the tubing immediately following the breakdown agent; (5) the formation was 
broken down and fifty sacks of cement pumped out into the formation at a high pump 
rate ; (6) the next fifty sacks were displaced into the formation at a lower pump rate ; 
(7) if the pressure build-up had not occurred by the time the third fifty sacks were 
started into the formation the pumps were slowed down to a rate of }—-} brl/min or 
lower. This almost always resulted in a pressure build-up. An alternative method 
is alternate pumping and shutting-down periods; (8) when the pressure build-up 
occurred, as muth surface pressure as possible was applied and held for 1 min before 
reversing out the excess slurry. 

Tests on mud, water, and a mixture of hydrochloric and hydrofluoric acids as break- 
down agents indicated that the acids were the most satisfactory. Cc. G. W. 


430. Penetration of drilling mud into porous formation (discussion). Z. Obuchowicz. 
Nafta, June 1948, 4, 211-13.— Replies to Gawlinski’s remarks published in Nafta, Jan. 
1948, 4, 16-18 and 25 (Abst. No. 677, 1948) by pointing out that k’ = kAp, and so the 
volume of liquid phase moving in time t does depend on Ap, except when the per- 
meability of the mud deposited already cancels the influence of pressure difference. 
Baranow and Buks use formula 


(5) kp"t, 
where V = volume of mud (em‘), 
F area of filter. 
p = pressure differential. 
t time (min). 
k, m, and n = coefficients depending on mud. 
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Field experiments and .graphs are quoted. Influence of stoppages disputed by 
Gawlinski is explained by migration of an electrolyte (brine) into the colloid (mud). 
Russian and German, as well as Polish, authors are quoted. M. 8. 


431. Various uses of oilbase mud. G. V. Kersten. Oil Gas J., 8.12.49, 48 (31), 72.— 
Oil-base muds are used to combat : (1) water blocking of pore space due to low per- 
meability and capillary forces; (2) hydration of anhydrous clays within pore spaces ; 
(3) mud blocking of pore space around the well bore ; (4) base exchange between mud 
filtrate and minerals in the reservoir rock; (5) assimilation of water by clay or shale 
streaks swelling or dissolving and enlarging the hole. 

In addition, oil-base fluid is well suited to killing flowing wells without damaging 
the zone. 

Three years’ experience with oil-base fluids indicates that better wells are being 
produced initially—some are twice as good as with water-base mud, and performance 
and handling is improved. 

Other advantages are cited. 

Disadvantages are that they are expensive, dirty to handle, and unsatisfactory for 
electric logging; that weighting material settles out and the oil base is damaged by 
water contamination. 

. Types of oil-base mud in use in California are described, and costs and methods of 
handling discussed. References are appended. C. G. W. 


432. Portable mud-logging equipment in Elk City field. KR. F. Carlson. Oil Gas J., 
3.11.49, 48 (26), 68.—Trailers incorporating complete mud-logging equipment give 
rapid’ and detailed information on lithology, mud history, bit record, drilling rate, and 
oil and gas content of mud and bit cuttings. 

Major pieces of equipment are a fluorescence-measuring device, a drilling-time 
indicator, and a gas analyser. 

Proportions of oil are determined by a fluorescence method and of gas by passing 
gases over an ignition element forming one run of a Wheatstone bridge. The degree of 
unbalance of the bridge indicates the amount of combustible gas present and the 
initial temp of the element serves to distinguish between gases being burnt. 

Normal mud-logging equipment is also carried. C. G. W. 


433. Factors to consider in selecting mud pumps. H. L. Willke. Oil Gas J., 1.12.49, 
48 (30), 67.—Data is now available for calculation of pump horsepower requirements, 
and correct pump sizes may be calculated. Pumps are now available suitable for 
drilling below 20,000 ft. To obtain max drilling rates, pumps should be used in 
multiples. When operating in multiples, pumps may be used in parallel for low- 
pressure—high-volume conditions and in series for high-pressure-reduced-volume 
conditions. A standby pump is advisable for multiple operations. When one pump 
of a pair is shut-down, series coupling will give from two to four times the horsepower 
of parallel coupling. The growing need for improved speed control can be met by 
means of fluid couplings. 

Pumps and couplings should be designed on a conservative basis so that occasional 
large overloads for short periods will not cause any damage. 

References are appended. C. G. W. 


434. Patents. J.C. Arnold (Standard Oil Development Co). B.P. 623,717 of 1.6.49. 
Cementing operations in bore holes, 


Baker Oil Tools Inc. B.P. 622,404 of 11.5.49. Cementing casings and the like in 
wells. 


F. C. Boyd and W. O. Butler. B.P. 622,341 of 11.5.49. Rotary jigs for use in 
well drilling operations. 


8S. G. Dehn (Baker Oil Tools Inc.). B.P. 618,997 of 16.3.49. Well cementing 
apparatus, 


J. F. Kendrick. B.P. 619,313 of 23.3.49. Well drilling. 


L. C. Moore & Co Inc. B.P. 620,916 of 13.4.49. Well drilling apparatus and a 
derrick substructure thereof. 
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National Supply Export Corpn. and Oil Well Engineering Co. Ltd. B.P. 619,340 of 
23.3.49. Well drilling apparatus or equipment. 


N.V. Bataafsche Petroleum Mij. B.P. 620,911 of 13.4.49. Drilling control system. 


L. M. C. Seamark. B.P. 619,344 of 23.3.49. Casing-head equipment for bore 
holes and wells. G. R.N. 


Production. 
435. Increasing production in West Coast wells. Anon. Oil Gas J., 15.12.49, 48 (32), 


88.—Cleaning of wells by washing, perforation cleaning, and hydraulic formation 
fracturing are described. Cc. G. W. 


436. Deliverability method of rating gas wells. S.Smith. Oil GasJ., 27.10.49, 48 (25), 
61.—-Early methods of rating gas-well capacities were the plot tube and multipoint 
back-pressure tests. The deliverability method evolved from the multipoint method, 
and is @ one-point back-pressure test. The procedure in making a deliverability test 
is as follows: (1) the well should produce into the pipeline at the average daily 
allowable for approx 72 hr before shutting in; (2) all shut-in and flowing pressures 
should be measured by a dead-weight gauge; (3) the well should be shut in for from 
66 to 78 hr; (4) immediately after taking the shut-in pressure, the well is opened into 
the pipeline for its deliverability rating, and is allowed to produce at as constant a 
rate as possible for 72 hr; (5) well-head working pressure should be maintained as 
closely as possible to 80% of the average shut-in well-head pressure of the field; (6) 
well-head working pressure during test should be maintained within 70-90% of the 
shut-in pressure of the well ; (7) flow of gas from well into pipeline should be measured 
by an approved orifice meter; (8) producing rate at the end of the 72-hr period is 
considered as the stabilized producing rate corresponding to the working well-head 
pressure existing at that time; (9) to rate all gas wells in the field on a common 
deliverability basis a formula has been derived. Difficulties have been encountered 
with wells in poor condition, and in cases where the well-head pressure is of the same 
order as the line pressure. In the latter case a fluctuation in line pressure seriously 
affects flow rates. Deliverabilities are calculated by the following equations :— 


(P2 — 


Deliverability = Q x (P? 


CVhP,. x Fy x F, 


1000 


= orifice coeff. 

== differential pressure, in of water. 

== static pressure on meter. 

= flowing temp factor. 
gravity factor. 

= Shut in well-head pressure p.s.i.a. 

4 = P, x 0-80 p.s.ia. 
= well-head working pressure p.s.i.a. 


The advantages of the deliverability method are emphasized, and the application 
of the deliverability factor to proration formule are discussed. References are 
appended. C.G. W. 


437. Gas drive, gravity segregation, and gas injection calculations. 1. J. Wicken- 
hauser. Oil Gas J., 29.12.49, 48 (34), 52.—In the L, sand, of Officina field, Venezuela, 
geological evidence and field performance indicated that water drive was not present. 
Application gas-drive equations gave results differing from actual experience. The 
increase in size of the gas cap and this discrepancy led to the view that the field operated 
by a@ gas drive, gravity segregation mechanism. 

Assuming that produced gas is derived solely from the oil zone and by taking field 
measurements of the size of the gas cap, the equations can be solved to evaluate 
recoveries, etc. The equations used are given and the methods of computation de- 
seribed. The conclusions drawn from the results are presented. 6. G. W. 
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438. Producing leases by gas lift. L.S. McCaslin. Oi! Gas J., 15.12.49, 48 (32), 82.— 
With the increasing scarcity of high pressure, one operator has replaced jet collars in 
five wells by : (1) tubing flow valves; (2) casing flow valves; or (3) wire-line surface- 
controlled gas-lift equipment, depending on the volume of gas to be handled. The 
quantity of gas required to produce these five wells was determined. A closed gas- 
lift system was installed using portable compressors to obtain required input pressure. 
Formation gas produced with the oil is used as make-up and as fuel for engines. 
Cc. G. W. 


439. Equipment selection for water-flood pumping. J. H. Field and E. M. Kemler. 
Oil Gas J., 1.12.49, 48 (30), 60.—(1) Selection of pumping unit. The max load P 
imposed on a pumping unit is given by 


S.P.M. x 8 
= weight of rods per foot in air. 
= weight of oil column on plunger per foot. 
= Strokes per minute. 
length of stroke, in. 
== depth of well, ft. 


Torque carried by the unit depends on the amount of load which can be counter- 
balanced. In the absence of specific information 60% of load is assumed counter- 
balanced. 

(2) Selection of sucker rods. Primary considerations are: (a) peak load and (b) 
corrosive condition of the well fluid. 

The best type of sucker rod can only be determined by field experiment. Fatigue 
and corrosion fatigue considerations are also important. 

(3) Subsurface pump selection. One of the major problems here is in keeping pulling 
jobs to a minimum. Excessive corrosion, pounding out of valve seats by balls, and 
abrasion by sand or corrosion products are the main causes for pulling jobs. The 
largest-bore pump practicable should be used. Plunger fit is not critical, but should 
not be so tight that the pump will bind. 

(4) Selection of electrical equipment. Selection of motors may be based on the 
equation 


Hydraulic horse-power = 


B = barrels produced. 

L = depth to fluid. 

W = weight per barrel fluid. 
H = hours produced daily. 


An overall pumping efficiency of 40% may be assumed. 

Electrical distribution systems should be carefully designed to avoid excessive 
voltage drops, and a high power factor should be maintained if power consumption is 
high. The installation of capacities is usually economical when power factor is low. 

C. G. W. 


440. New packaging method aids core analysis. K. Harwick. Oil Gas J., 24.11.49, 
48 (29), 125.—-In this method cores are wrapped in heavy aluminium foil and placed 
in a clear plastic container also holding an identifying tag. A synthetic plastic resin 
is poured into the container, completely sealing the core and its contents. The resin, 
which is transparent, sets in a few minutes. Sealed cores are then placed in plastic 
containers holding six cores, which in turn are packed in an aluminium carrying case. 
<. G. W. 


Oilfield Development. 


441. Major decline in world crude production effected in March. Anon. (i! Gas J., 
26.5.49, 48 (3), 160.—World oil production fell 255,000 b.d. to about 9,190,400 b.d. in 
March 1949. The bulk of this drop was in the U.S.A. and Venezuela. The U.S. 
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March production was 5,182,000 b.d., and that of Venezuela 1,155,400 b.d. Egypt 
gave 41,000 b.d. in March, Iran 565,900 b.d., and Iraq 64,200 b.d. 

Tables give the daily producing rate by countries for March and February 1949, and 
the production by fields for Venezuela. G. D. H. 


TRANSPORT AND STORAGE. 


442. World tanker fleet. B. Saurino. Oil Gas J., 22.12.49, 48 (33), 183.—Tables 
show world tanker fleets by flag, actual and T2-SE-Al equivalents, and ownership 
of U.S. private tankers as at September 1949, and T2-SE-Al equivalents of tankers 
under construction and/or on order as at October 1949. 

Total number is 1955 vessels of 25 million tons deadweight, and average speed 
13-2 knots. G. A. C. 


443. The heart of a tanker. H. Nicol. Trans. Inst. Mar. Engrs, 1949, 61 (11), 212. 
—The paper is a clear, simple outline of the propelling machinery required for a 
typical motor vessel. Its purpose is to assist the young marine engineer at the begin- 
ning of his career. It describes briefly and clearly the design of the machinery for a 
12,000-ton tanker required to operate under average service conditions at a mean 
speed of about 11-5 knots under fully loaded conditions. The paper includes descrip- 
tions of the diesel cycle, and particulars of the principal parts of the engine such as the 
bed-plate, crankshaft, thrust shaft, thrust block, turning wheel, frames and distance 
pieces, cyl-liners, cyl-jackets, cyl-covers, engine cooling system, connecting-rods, 
crossheads, pistons and piston-rods, lubrication system, exhaust valves and manifolds, 
chain gear arrangement, inlet valves, fuel-oil system, starting-air system, indicator 
gear, starting gear, starting air distributor and switch cock, reversing gear, governor, 
and propellor and shaft system. Numerous drawings are also given of the principal 
parts of the engine. A. 8. 


444. Current trends in oil pipe line operation. H. H. Anderson. Pipe Line News, 
Dec. 1949, 21 (11), 13.—The fundamental trend of pipeline operation is still towards 
larger dia lines. Wartime experience with large-dia pipes indicated savings in capital 
investment and in operating costs with the larger dia when running at capacity. This 
is responsible for tendency for companies to pool their transportation requirements 
along main routes and use large-dia lines. 

The trend towards electrification where cheap electric power is available continues. 
Kase of control, flexibility, cleanliness, ete., are the impelling reasons for this. 

The use of automatic controls is being continually extended. Such controls are 
essential if excessive commingling of different batches is to be avoided. The time saved 
by such controls in performing such operations as starting up, more than justify their 
expense. C. G. W. 


445. Product pipe line systems. J. W.De Groot. Pipe Line News, Dec. 1949, 21 (11), 
9.—Prior to 1930 natural gasoline and kerosine were almost the only products exten- 
sively piped. The years 1930 and 1931 saw a great deal of activity in building gasoline 
pipelines from refining to consuming areas. 

Essential statistics of volumns handled and mileage of pipe laid are presented for 
five-year periods from 1930 to 1949. C.G. W. 


446. Pipe-line operation in the U.S.A. P. Lefevre. Bull. Assoc. frang. Tech. Pétrole, 
1949, (78), 17-31.—A lecture, describing in detail the operation and maintenance of 
the Plantation pipeline (Baton Rouge, La.—Greensboro, N.C.). Figures showing 
contamination losses on change-over of products pumped are given. ¥. 


447. Foreign pipe-lines mileage increased by 2,650 miles during 1949. P. Reed. 

Oil Gas J., 22.12.49, 48 (33), 242.-Tables show principal foreign natural gas, crude oil, 

and products pipeline projects, planned, authorized, under construction, and completed. 

Foreign projects under construction total 3780 miles, and planned total 8350 miles. 
G. A. C. 
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448. Engineering report on basin pipe line system. E.K.Osborn. Oj! GasJ., 29.12.49, 
48 (34), 68.—The main-line design and construction stations and electrical system of 
the 516-mile “ trunk "’ from the Permian basin in west Texas to Cushing, Okla, are 
described. 

Crude-oil vise ranges from 40 to 90 8S.U.S., with average specific gravity of 0-859, 
and pipe dia range from 20 to 24 in. 

Pumping units described permit line operation in six gradations of pressure and 
throughput ; lower-speed pumps are used with suction and discharge nozzles on same 
vertical and horizontal lines. 

Single lines at stations are installed above ground to each storage tank. Ventilation 
of pump-room is through ducts by “‘ penthouse’ blowers. The centralized control- 
desk is installed in a pressurized control-room. G. A. C. 


449. Automatic operation at United’s Dallas compressor station. DL. H. Stormont. 
Oil Gas J., 29.12.49, 48 (34), 58.—The station consists of four 300-h.p. “* packaged ” 
compressors and auxiliary facilities, and is rated at 60 million cu. ft. daily max at 
about 200 p.s.i. at the Dallas station. The units automatically cut in when the main- 
line pressure of the station drops to about 210 p.s.i. 

All incoming gas is passed through an oil-bath-type gas scrubber to protect the 
compressors. 

Only two operators are required for all duties during the daylight tour. G. A.C. 


450. Rapid pay-off in saving vapours. W. ©. Uhl. Petrol. Process., 1949, 4, 249- 
53.—Records of liq movement in the Illinois refinery of Globe Oil and Refining Co. 
show a saving of 50,000 bri as a result of the use of a gasholder-type, vapour-saving 
unit. This represents a saving of approx 1% total throughput of gasoline. 

The gasholder is of the piston type ; details of construction are given. W. E. M. 


451. Friction loss in sinuous pipe coils. W. B. Foxhall. Heating and Ventilating, 
Dec. 1949, 46 (12), 87.—The paper presents a simple method of calculating the actual 
length of pipe and frictional equivalent in sinuous pipe coils. A. 8. 


452. Crude oil flow characteristics experienced in large-diameter lines. L.. E. Anderson. 
Oil Gas J., 8.12.49, 48 (31), 62.—-Parallel with the use of large-dia pipes is the develop- 
ment of higher-strength steel, thus permitting higher operation pressures. 

The article discusses flow in lines with outside dia of 16 in and over. 

The basic formula introduced by Darcy in 1857, and which is most applicable to 
hydraulic calculations involving crude oil, has been modified to a more practical form 
by the author. 

Stanton and Pannel curve between Reynolds number of 30,000 and 240,000 has 
been reproduced, and the friction factors determined experimentally by the author 
have been plotted against the apparent Reynolds number. G. A. C. 


453. Pressure-surge tests on oil pipe lines. J. KE. Green. Oil Gas J., 15.12.49, 48 
(32), 64.—The field test work, results, and conclusions of a pressure-surge investigation 
on three pipelines are described. 

The tests were made on a short 4-in crude-oil gravity line, a 20-mile section of a 6-in 
crude-oil line, and a 53-mile section of a 10-in products pipeline. 

Pressure recorders, flow meters, and radio for timing and communication were used 
in the work. 

Conclusions reached included that for origin of pressure-surges, which were found to 
be created by a change in velocity of a flowing liquid column ; and surges were found 
to reflect at closed valves and at points where the liq was not completely confined. 

The magnitude of a surge pressure depended on velocity of wave propagation, sp. gr. 
of the liq, and change in velocity during the time required for the wave to travel from 
point of or to the point of reflection or return. 

Surges were found to disappear, dissipate, or alternate as a result of friction, capacity 
effect of oil and pipe, and reflected waves of rarefaction. G. A.C. 


454. The control valve—its application. J. A. Pellettere. Oil Gas J., 8.12.49, 48 (31), 
58.—Fundamentals in sizing control valves and in selecting plug design from the 


Te 

| Sete 

i 

3 

{ 

4 

i 
; 


1044 ABSTRACTS, 


standpoint of flow characteristics without employing complicated mathematics are 
considered. 

Control-valve applications are broadly classified in three groups; first, where the 
valve is the load, and the pressure drop across it is practically constant at all through- 
puts; second, where the valve is a minor part of load, and pressure drop varies with 
throughput rate, and third, where the control output from the primary instrument 
operates through an auxiliary device, and can be said to constitute none of the load. 

Basic valve-plugs are of two types: linear, which produces a flow capacity propor- 
tional to percentage lift, and logarithmic, which gives a lower flow capacity at inter- 
mediate positions. 

These characteristics are discussed in the applications, and recommendations are 
charted in the three groups mentioned. The article is illustrated by fourteen figures. 

G. A. C. 


455. Field performance of modern asphaltic pipe coatings. G.N. Scott. Oil Gas J., 
12.1.50, 48 (36), 68.—-The article shows from test and examination what has been 
accomplished and what further steps can be taken to ensure perfect performance of 
asphalt mastic-type coatings. 

The two principal tools employed are the coating-discontinuity survey and the 
coating conductance as determined by a few simple measurements on the gross 
structure. 

The former comprises apparatus to impress a signal at auto-frequency on to the pipe- 
line; the latter involves calculation of coating conductance from associated values of 
current and voltage at extremities of the span of pipeline. 

Results in specific cases are given in a table showing some coating-discontinuity 
surveys. Other tables give conductance of some pipe coatings and effective resistance 
of a field-applied, wrapped-asphalt coating. 

It is stated that the cost of the survey and of measurements is small.  G. A. C. 


456. Determination of the final product temperature after cooling in a storage tank. 
Pasqualini. Bull. Ass. frang. Tech. Pétrole, 1949, (78), 33-42.—Summary of a dis- 
cussion contribution based on recent Russian work. The main difficulty in calculating 
product temp is the determination of the heat-exchange coeff. The principal variables 
are product vise and wind velocity. Experimental results are compared with those 
obtained by calculation. Formule are given for determining k,, k,, and k,, being 
respectively the heat-exchange coeff for oil/air through the tank wall, oil/ground 
through the tank bottom, and oil/air through the oil surface. &, is small and may 
normally be neglected. Values of k, and k, have been calc for a No. of products (vise 
5-80° E) and for wind speeds 0-15 m/sec. The influence of the latter is especially 
marked. 

457. Corrosion mitigation with dehydrating tanks. KE. 0. Kartinen. Oil Gas J., 
12.8.49, 48 (31), 82.—-Corrosion of dehydrating tanks falls into three general classifica- 
tions—-atmospheric corrosion of exterior areas, corrosion of vapour space of tank, and 
corrosion of bottom, shell areas, and the steam coils. 

Operating difficulties with varying temp and salt contents of water make life of 
protective coatings short. 

A dehydrating tank installation made in 1946 was in bad condition when opened 
after seventeen months of use, due to corrosion. A magnesium cathodic system of 
protection was decided upon, and after three periods of use totalling seven months, 
it was apparent that a current density of 5 ma. per sq. ft. is efficient, a 0-6-V potential 
between steel and magnesium providing sufficient current. 

It is concluded that the cathodic system is economically feasible and gives better 
protection than any coating which had previously been applied. G. A.C, 


458. Effective use of vinyl coatings in control of oil tank corrosion. W. J. Clayton. 
Pipe Line News, Nov. 1949, 21 (10), 36.--One major problem of corrosion prevention 
is adequate preparation of the metal surface involved. The use of phenolic—nitrile 
primers gives satisfactory adhesion on partially cleaned metal, but disadvantages are : 
(1) brushing of primer is required; (2) the primer does not inhibit corrosion; (3) 
adhesion deteriorates when the metal is exposed to water. 
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The most general method adopted with partially cleaned metal is the so-called 
‘‘wash-primer.” This serves the multiple purposes of: (1) cleaning and etching ; 
(2) inhibiting corrosion ; (3) giving a strong adherent primer for the vinyl top coatings. 

Small-scale tests indicate that this “‘ wash-primer " method may be of use with 
lightly cleaned metals. Cc. G. W. 


REFINERY OPERATIONS. 


Refineries and Auxiliary Refinery Plant. 


459. Shell’s Sewaren plant. Anon. Oil Gas J., 1.12.49, 48 (30), 70.—A short review 
of the compounding plant, asphalt blending, chemical handling, and laboratory facili- 
ties at the Sewaren, N.J., plant of the Shell Oil Company is given. 
Products handled range from alcohol to motor oil, aviation gasoline to furniture 
polish, and fuel oil to rust preventives. 
The article is illustrated with terminal flow and compounding plant flow charts. 
G. A.C, 


460. Flexibility, efficiency feature Sohio’s modernized Lima refinery. G. Weber. 
Oil Gas J., 12.1.50, 48 (36), 51.—-Conversion of the Lima Ohio, refinery of the Standard 
Oil Co., will result in expansion of crude capacity to 35,000 brl daily, with extensive 
broadening of product range to include petroleum coke and lubricating oils and sub- 
stantial increase in yield and quality of gasoline and other distillate products. 

The new units comprise a fluid catalytic cracking plant, a combination crude coking 
unit, and a solvent lube oil plant. 

The 16,000-b.d. fluid catalytic cracking unit will charge straight-run gas oils together 
with about 9365-b.d. mixed virgin and cracked 450° F. I.B.P. has oil from crude- 
coker unit. The coker unit employs a combination furnace, two conventional coking 
drums, and one common fractionating column. 

The new 76,000-b.d. solvent lube plant includes propane deasphalting and vacuum 
distillation units. G. A. C. 


461. Construction of Europe’s largest refinery now under way. G. Weber. Oil GasJ/., 
22.12.49, 48 (33), 163.—-The 110,000-b.d. capacity refinery of the Anglo-American Oil 
Co., at Fawley, now under construction, is outlined. 

Middle East crudes, primarily Kuwait and Iran will be processed for usual gasoline, 
naphtha, kerosine, and gas oils. 

The fluid catalytic cracking unit will have a capacity of 41,000 b.d., and storage 
capacity of over 4 million brl will be added to existing facilities. G. A.C. 


462. Current Venezuelan refinery construction. G. Weber. Oi! Gas J., 22.11.49, 48 
(33), 156.—The four major refineries now under construction in Venezuela and estimated 
to cost $460 million when completed will raise that country’s crude processing capacity 
to 294,110 b.d. and place it fifth in world refining capacity. 

The refineries are situated at Creole, Punta, Cardon, and Puerto La Cruz, and will 
yield gasoline, kerosine, diesel fuel oils, and asphalt. G. A.C. 


463. Bahrein’s 150,000 bri refinery. Anon. Oil Gas J., 22.12.49, 48 (33), 154.—The 
plant operated by Bahrein Petroleum Co. (Bahrein Caltex) and located on an island in 
the Persian Gulf, produces gasolines, kerosine, diesel oils, fuel oils, and asphalt. 

The various units are reviewed and include a 55,000 b.d. atmospheric distillation 
crude unit to run in with the existing vacuum section. G. A. C, 


464. Auxiliary reactor desulphurizes light oils from crude flashing. Anon. Petrol. 
Process., 1949, 4, 409-13.—-Means for dealing with high-sulphur-content crudes at the 
new Continental Oil Co. refinery, are described. A secondary reactor is added to a 
conventional fluid cracking unit, through which light oils from the crude flash tower 
flow. The reactor is of the same design as the conventional fluid reactor, and uses the 
same type catalyst, but operates at a lower temp and acts asadesulphurizer. The same 
regenerator serves both the desulphurizer and the conventional reactor of the fluid 
unit. W. E. M. 
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465. Automatic compressor stations. ‘T.S. Bacon. Oil Gas J., 12.1.50, 48 (36), 61.— 
Stations including those at Cayuga, Groesbeck Field, and Channock Field, Texas, are 
reviewed. 

Experience shows that design of any automatic compressor station should be deter- 
mined by performance requirements of that station. Annual thorough examination 
of such units is necessary. 

Low voltages and currents are used to eliminate explosion hazards, and in the event 
of power failure the electrical system is so designed that the station automatically 
shuts down “ safe.”’ 

It is also important that workers are educated in the operation of the station. 

G. A. C. 


466. Reciprocating compressors for refrigeration in the petroleum industry. V. 
Chibaeff. Rev. Inst. frang. Pétrole, 1949, 4, 583-90.—_Ammonia refrigerating circuits 
on modern dewaxing units are normally provided with two-stage reciprocating com- 
pressors, driven at const speed by electric motors. Automatic control of process 
conditions by means of a control valve in the compressor suction line leads to diffi- 
culties, because of variable pressure drop conditions across this valve with varying 
compressor load. A better method of control involves automatically varying the 
refrigerating capacity of the compressor, either by introduction of greater clearance 
volume, or by keeping one or more suction valves open, or by retarding their closure. 
Such regulation should be applied to both stages simultaneously, in order to preserve 
the same C.R. across each stage, which is necessary for min power consumption. 
A. C. 


467. Gas compressor design : isentropic temperature and enthalpy changes. W. ©. 
Edmister and R. J. MeGanny. Chem. Engng Prog., 1949, 45 (7), 421-34.—An accurate 
and rapid method of calculating the temp and enthalpy changes for isentropic compres- 
sion is presented. Methods of calculation are outlined, and examples are given for 
seventy-two paths of seventeen gases and the results checked with data obtained from 
the literature. J.G. H. 


468. Insulating outdoor equipment. Anon. Petrol. Process., 1949, 4, 65-8.—The 
advantages of mineral wool for outside applications are discussed. Methods are 
described for installing insulation on tanks, piping, ducts, and valves. W. E. M. 


469. Hydraulic gradient across various bubble-cap plates. H.S. Kemp and C. Pyle. 
Chem. Engng Prog., 1949, 45 (7), 435-51.—Hydraulic gradient, pressure drop, and plate- 
stability measurements are reported for various arrangements of 3 in and 4 in dia 
bubble-caps as a function of liq rate, vapour rate, and seal depth. Plate lay-out 
variables covered comprise cap-spacing, number of rows, and skirt-clearance. The 
significance of the data so obtained is explained, and the necessity of keeping the 
hydraulic gradient as low as possible is stressed. J. @. A. 


470. Short-cut process design methods for higher propane recovery. A. 8S. Glendening 
and C. F. Sanderson. Petrol. Process., 1949, 4, 27~30, 153-60, 258-62, 401-—7.— 
The unit processes encountered in natural gasoline manufacturing operations are 
discussed in relation to increasing propane recoveries in new or existing plant. Rapid 
design methods are presented of sufficient accuracy for basic design assumptions and 
estimating purposes. W. E. M. 


471. 80°, propane recovery in gasoline plant exceeds its design figure. Anon. Petrol. 
Process., 1949, 4, 395-9.—-Propane recovery has been consistently above 80% and 
isobutane above 95% during a thirty-six-months’ period at the natural gasoline plant 
of the General Petroleum Corp. The design figures were 70 and 80%. The improve- 
ment results from highly selective absorption and control of wet gas and lean oil temp 
regardless of atm temp. Recycle vapour build-up is prevented by recompressing the 
raw gasoline vapours and returning them to the cooled raw gasoline liq before the 
depropanizer. 
Analyses of gas streams, flow diagrams, and gas-compressor details are given. 
W. E. M. 
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472. Rich oil stabilization. 8. Goldblatt and H. M. Nelly, Jr. World Petrol., 1949, 
20 (11), 42-5.—-A new rich-oil stabilization plant is described, and its advantages over 
previous types are supported by data on running and investment costs. Lean oil is 
fed into the top of a column countercurrent to hydrocarbon gases consisting largely of 
CH,, C,H,, and some C,H,. Rich-oil feed enters lower down and, with the descending 
lean oil, cools stripping gases from a lower section. Partially stripped liq is taken off 
at a side-stream, preheated, and injected below the sidestream take-off, where it is 
further stripped by gases recovered from liq which has been taken from the bottom 


of the column, heated in a reboiler, and returned to a separate section of the base of 
the column. E. B. 


473. How safe is the safety loop? T. W. Reynolds. Heating and Ventilating, Dec. 
1949, 46 (12), 63.—The paper discusses a number of reasons for the non-equalization 
of water levels in interconnected boilers. The safety loop is preferable to the use of 
check valves at boilers, but some engineers like neither safety loops nor check valves. 
The difficulties associated with the use of these methods are discussed, and systems 
giving true equalization with and without safety loops are put forward. A. 8. 


474. Industrial smoke control. Anon. Mech. World, 6.1.50, 127 (3286), 9.—The only 
successful solution to the problem of measuring smoke opacity and giving an alarm 
when the smoke passing up the chimney reaches and is maintained at an opacity in 
excess of that desired, has been found to be the use of equipment employing photo- 
electric cells. These possess the property of converting light radiations into electrical 
energy, which, after suitable amplification, can be employed to control or actuate 
many types of apparatus. The paper describes the equipment in general use of this 
application, and also indicates a number of other applications in industry. A. 8. 


475. Mass transfer in systems of gas and fluidized solids. W. Resnick and R. R. White. 
Chem. Engng Prog., 1949, 45 (6), 377-90.—An investigation is described having for its 
object the establishment of correlations of the ratio of mass transfer between fluidized 
solids and gases by measuring the rate of vaporization of naphthalene particles of 
various sizes when fluidized by air, hydrogen, and carbon dioxide. Fixed and 
fluidized beds of closely sized fractions of granular naphthalene particles ranging in 
size from 14 to 65 Tyler screen mesh were employed, the experimental work being 


conducted at a temp of 77° F and approx | atm pressure at gas-mass velocities ranging 
from 10 to 1200 lb/(sq. ft.)(hr). J.G. H. 


476. Improvement of the accuracy of calculation of the heat transfer coefficient between 
gas and suspended particles, using the hot boundary layer method. L. I. Kudryashev. 
Izest. Akad. Nauk S.S.S.R.; Otdel. Tekh. Nauk, 1949, 1620-5.—Previous work is 
reviewed (14 references), and the following equation is mathematically derived :— 


Nu = 2 + 0-:388Pri Ret 


This yields values lying generally between the lower and upper limits of previously 
published experimental data. V.B. 


477. Application of electric-analog computers to heat-transfer and fluid flow problems. 
Cc. D. McCann, Jr. and C. H. Wilts. J. appl. Mech., 1949, 16 (3), 247-58.—Some 
of the applications are discussed of the electric-analogue computer of the California 
Institute of Technology to heat-transfer and fluid-flow problems of two types: (a) 
those which are of such complexity that it is impracticable to obtain even a few solutions 
by conventional analysis, and (5) those which are of only moderate sia aac, but i in 
which a large No. of solutions is required. 


478. Some relationships governing turbulent displacement of fluids in pipes. P. K. 
Konakov. JIJzvest. Akad. Nauk S.S.S.R.; Otdel. Tekh. Nauk, 1949, 1456-68.— 
Mathematical. New expressions are derived for the velocity distribution curve and 
the hydraulic resistance coeff in the turbulent flow of fluids in circular pipes. For 
‘** smooth ’? movement in pipes, and with a boundary layer whose thickness is not zero 
the hydraulic resistance coeff = (1-8 log = 5) V.B. 
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479. Primary creep in the design of internal pressure vessels. L. F. Coffin, P. R. 
Shepler, and G. 8. Cherniak. J. appl. Mech., 1949, 16 (3), 229-41.—Stresses and 
permanent strains at a particular time, resulting from loading a thick-walled cyl under 
const internal preseure and elevated temp are evaluated when account is taken of 
the primary creep characteristics of a given material. The results are compared with 
permanent strains obtained by considering secondary creep as a general basis. The 
methods are shown to be suitable for the design of pressure vessels intended for short 
life. D. F. J. 


480. The corrosion of unit heaters and its prevention. G. T. Colegate. Heating and 
Ventilation, Jan. 1950, 28 (271), 324.—The article discusses briefly the factors which 
are responsible for corrosion failures in unit heaters and similar equipment. It first 
considers the corrosive influences of oxygen, carbon dioxide, and chloride in steam, 
and then deseribes the several types of corrosion encountered in the above equipment. 
It is suggested that corrosion in unit heaters can be remedied or avoided by suitable 
treatment of the steam or boiler water and by correct design and installation of the 
heaters. A. 8. 


481. Limiting velocities in packed column rectification. R. Schumacher. L£rdél wu. 
Kohkle, 1949, 2, 501-8.—Limiting vapour velocity in a packed column during rectifica- 
tion, and hence the throughput of the column, is affected by the size and kind of packing, 
and the d and vise of the vapour and liq. It can be expressed by means of the equation 

W 


C 
dg 


2 


where C, is a dimensionless index (0-01 for Raschig rings), yz the ratio of vapour d to 
liq d, W, the limiting superficial vapour velocity (m/sec.), d the dia of the packing 
(mm), and g is in m/sec*. Graphs are given enabling the limiting velocity thus caleu- 
lated to be corrected for vapour and liq vise; for the example given, this correction 
increased the velocity from 1-0 m/sec. to 1-22 m/sec. It is considered possible with 
further research to extend this method of calculating limiting velocities to bubble-tray 
columns. A. C. 


482. Selection, operation, and maintenance of water-cooling towers. N. B. Lavbach. 
Oil Gas J., 12.1.50, 48 (36), 58.—Cooling-tower size or type depends on the specific 
nature of heat-disposal problem; both sizes and costs vary widely. Suggestions are 
presented, and a chart for aiding selection shows comparative cost of cooling towers 
for varying conditions of wet bulb, approach to wet bulb, and final water temp. 


G. A. C. 


483. The selection and specifications of water-tube coolers and condensers. A. R. 
Myhill. Mech. World, 27.1.59, 127 (3289), 93.—Air-cooled plants possess the 
advantages of simplicity of operation and cheapness in running, but disadvantages such 
as the size of the plant and difficulty of regulation generally outweigh the advantages. 
A plant designed for condensation as well as cooling will require a much greater cooling 
surface and/or a much greater water flow than one intended for cooling alone. The 
question of heat transference in water-cooled condensers by conduction, convection, 
and radiation is discussed, and a number of methods of aiding heat transference are 
indicated. Calculations of cooling-water requirements and tube area are based on an 
assumed value of overall heat-transfer coeff which depends on a number of factors, 
some of which are indicated. The differences between cross-flow and parallel-flow 
water-cooled gas condensers are discussed, and an example is given of the calculation 
of the theoretical min water rate. The paper concludes with short discussion on the 
conservation of cooling water and the re-use of condensed water. A. 5S. 


484. Patents. Standard Oil Development Co. B.P. 623,884 of 9.6.49. Vapour- 
liquid contacting unit. 


Anglo-Iranian Oil Co. Ltd. and F. C. Thomas. B.P. 624,207-8 of 22.6.49. Mixing 
apparatus. G. R.N. 
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Distillation. 


485. Distillation calculations in ideal and non-ideal systems. KR. B. Smith and T. 
Dresser. Chem. Engng Prog., 1949, 44 (10), 789-94.—-A calculation method, applicable 
to all types of dist employing the overall relative volatility factor, is described, and its 
application to extractive dist is worked out in detail. J.G. H. 


486. Multicomponent distillation ; constant volatility ratio and constant reflux. P. G. 
Murdoch. Chem. Engng Prog., 1948, 44 (11), 855-62.—Algebraic equations for dist 
of multicomponent mixtures with constant volatility rates in theoretical plate columns 
at constant molal reflux are presented. While these are intended primarily as an aid 
in the understanding of dist column behaviour they can be used in column calculations. 
Applications to three- and four-component separations are described as examples ; 
the equations can, however, be used for any number of components. J.G. H. 


487. Conjugate liquid phase equilibria. C,-hydrocarbon-furfural-water systems. 
J. Griswold, M. E. Klecka, and R. V. West. Chem. Engng Prog., 1948, 44 (11), 839- 
46.—The conjugate liq-phase equilibria of the C,-hydrocarbon—furfural—-water system 
is a governing factor in the performance of furfural distillation towers used in the 
purification of butenes and butadiene. 

Initial results are presented of experimental work with a solubility apparatus of 
new design for obtaining and observing conjugate liq phases under pressure. The 
apparatus and procedure are described with practical notes on materials and techniques. 
As prior data on binary mixtures are fragmentary and of unknown accuracy, some of 
these have been determined or redetermined and others have been correlated. 

J. G. H. 


488. Pressure drop in packed tubes: a nomogram. M. Weintraub and M. Leva. 
Chem. Engng Prog., 1948, 44 (10), 801-2.—A nomogram is presented for the rapid 
calculation of pressure drop through packed tubes with turbulent flow and smooth 
packing, together with illustrative examples. J.G. H. 


489. Application of zygograph to distillation of binary mixtures. K. T. Yu and J. 
Coull. Chem. Engng Prog., 1948, 44 (10), 795-800.—The zygograph originally applied 
to express liq vapour equilibrium in binary systems is extended to dist problems. The 
new graphical method is characterized by the absence of an equilibrium curve and its 
substitution by a semicircle, a basic straight line and the relative position of the two 
operating points. Computation by this method shows agreement with the McCabe- 
Thiele method and with Ponchon’s method. Illustrative examples are presented. 
J.G. H. 


490. Patents. Distillation Products Inc. B.P. 619,555 of 23.3.49. Condensation 
pump for producing high vacuum. 

Distillation Products Inc. B.P. 620,485 oft 6.4.49. High vacuum process and 
apparatus. 

Distillation Products Inc. B.P. 621,791 of 4.5.49. Vacuum distillation process 
and apparatus. 

Distillation Products Inc. B.P. 621,620 of 4.5.49. Chromatographic adsorption 
process and apparatus. 

Distillation Products Inc. B.P. 623,336 of 25.5.49. Method and apparatus for 
high vacuum coating. 

Distillation Products Inc. B.P. 623,337 of 25.5.49. Rotary pumps for circulating 
liquids under vacuum. 

Gulf Research and Development Co. B.P. 618,949 of 16.3.49. Methods and 
apparatus for high vacuum distillation. 

T. O. Wilton. B.P. 619,230 of 16.3.49. Distilling plants for tar, oils, and like 
liquid hydrocarbons. G. R. N. 
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Absorption and Adsorption. 


491. Efficiencies in gas absorption, extraction, and washing. F. M. Tiller. Chem. 
Engng Prog., 1949, 45 (6), 391-401.—The effect of operating variables on the eff of 
separation for plate and packed absorbers, co-current and counter-current multiple- 
contact extraction, and counter-current washing is discussed. Concepts of max 
overall efficiency and relative eff are introduced, and graphs presented which indicate 
the normal range of operating variables required for high eff. Solvent eff is also 
described and related to the variables involved. The relative eff as here described is 
compared with Kremser eff. J.G. H. 


Solvent Extraction and Dewaxing. 


492. Cit-Con lube plant, now in production, one of the world’s most modern. Anon. 
Oil Gas J., 15.12.48, 48 (32), 86.—The new plant, located near Lake Charles, La., has 
a production capacity of 6000 b.d. of lubricating-oil base stocks, and an annual output 
of 70 million Ib of fully refined paraffin wax. 

The Duo-Sol unit employs propane and a blend of phenol and cresylic acid to remove 
undesirable compounds. Dewaxing is accomplished by a solvent process employing 
methyl ethyl ketone, benzol, and toluol, 

Refining of wax is accomplished in acid-treating plant. GLA. ©. 


493. Solvent extraction processes. V.A. Kalichevsky. Petrol. Process., 1949, 4, 415- 
21.— Individual solvent processes are reviewed and compared, including those employing 
furfural, phenol, sulphur dioxide, chlorex, nitrobenzene, duo-sol (‘‘ selecto ”’). 


W. E. M. 


494. Modern solvent refining of lubricating oils. V.A. Kalichevsky. Petrol. Process. 
1949, 4, 32-6.-A general discussion of solvent dewaxing and propane deasphalting is 
given. The advantages of solvent refining over sulphuric acid treatment are also 
discussed. It is pointed out that the structure of the wax may be affected by the 
conditions of temp and solvent employed in the processing. W. E. M. 


495. Solvent characteristics ; estimating yields and qualities of solvent refined products. 
V. A. Kalichevsky. Petrol. Process., 1949, 4, 254-7.—The selectivity and solvent 
power of solvents are discussed in relation to several factors: extraction temp., 
direction of flow, whether batch or continuous, degree of mixing, etc. Graphical 
methods are presented for the estimation of yields and quality of solvent-refined 
products. W. E. M. 


496. Modern solvent refining of lubricating oil—3. Solvent dewaxing processes. V. A. 
Kalichevsky. Petrol. Process., 1949, 4, 145-8.—A general survey of solvent-dewaxing 
methods shows that all types of waxes may be separated by the use of selected solvents. 
Toluol is being substituted for benzol in the benzol-ketone process, for which operating 
techniques are fully discussed. Propane dewaxing is suggested as being most useful 
for residual stocks, and chlorinated Solvents are shown to present special difficulties 
due to their high specific gravity. A method is given for calculating solvent-to-oil 
ratios on the results of simple laboratory tests. W. E. M. 


Cracking. 


497. World’s largest refinery will be equipped with catalytic cracking unit. Anon. 
Oil Gas J., 29.11.49, 48 (34), 50.—The Abadan plant of the Anglo-Iranian Oil Co. Ltd. 
will be equipped with catalytic cracking unit of 35,000 brl per stream-day capacity at 
48-50°,, vol conversion. 

Reactor and regenerator are fitted with single-stage cyclone alloy separators. Usual 
absorption-type gas-recovery plant is provided. Estimated consumption of catalyst 
is about 1000 tons per annum. G. A. C. 


498. Design of gas-solid catalytic reactors. RK. FE. Hall and J. M. Smith. Chem. 
Engng Prog., \949, 45 (7), 459-70.—-While theoretical methods have been developed 
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for the design of non-adiabatic, gas—solid, catalytic converters, there has previously 
been no experimental substantiation for these methods. An investigation to obtain 
the data necessary for the evaluation of the accuracy of design by such methods is 
outlined, consisting of four phases : measurement of reaction-rate data for the catalytic 
oxidn of sulphur dioxide in a differential reactor, over the range of conditions en- 
countered in the integral reactor, using a platinum catalyst ; measurement of effective 
thermal conductivities; measurement of radial temp distribution in the gas and 
catalyst and of conversion in an integral reactor; prediction of temp and conversion 
in the integral reactor using Grossman’s method and the data already obtained. 
J.G. H. 


499. A report on Houdriflow. Anon. Petrol. Process., 1949, 4, 137-8.—Savings in 
capital investment and operating costs are claimed for four new improvements in the 
Houdry Process. (1) Flue gas lift for the catalyst; (2) increased catalyst-to-oil 
ratios; (3) a simplified regenerator ; (4) superimposing the reactor over the regenerator, 
and so reducing the required catalyst lift. W. E. M. 


500. Patents. Phillips Petroleum Co. B.P. 618,674 of 9.3.49. Catalytic polymeriza- 
tion of hydrocarbons. 


Phillips Petroleum Co. B.P. 619,231 of 16.3.49. Catalytic polymerization of 
olefins. 


Socony Vacuum Oil Co. Inc. B.P. 620,146 of 30.3.49. Conversion of hydrocarbons. 


Standard Oil Development Co. B.P. 623,578 of 1.6.49. Manufacture of gel 
catalysts. 


Standard Oil Development Co. B.P. 623,999 of 9.6.49. Carbonization of carbon- 
aceous materials. G. R. N. 


Polymerization. 


501. Correlation of operating variables in catalytic polymerization. J. H. Steffens, 
M. V. Zimmerman, and M. J. Laiture. Chem. Engng Prog., 1949, 45 (4), 269-78.— 
The effects of operating variables upon conversion in catalytic polymerization to 
produce motor gasoline have been studied, and a correlation developed from the results 
of twenty-five tests on commercial-scale plants. This applies to the polymerization 
of propylene and butylene streams in tubular-type catalytic-polymerization units 
using copper pyrophosphate catalyst. It is shown that conversion of the olefins in 
the total feed to the reactors increases with increase in catalyst activity, increase in 
reactor temp, with decrease in olefin space velocity, decrease in total space velocity, 
and with decrease in olefin-composition ratio. No relationship could be found between 
operating variables and octane rating of the polymers produced. A chart is presented 
for predicting the wt per cent conversion of olefins in total feed for a wide range of 
operating conditions. J.G. H. 


502. GR-S continuous polymerization ; factors and equipment used in process. D. H. 
Francis and H. R. Sontag. Chem. Engng Prog., 1949, 45 (6), 402-6.—The initial 
production of GR-S, using a batchwise operation for polymerization, was followed by 
continuous operation, in the course of which considerable experience was gained in the 
operation of different types of control equipment. Experience in the operation of 
charging equipment, calibration tanks, reactors, and discharge valves is outlined, and 
charging ratio, visc, and conversion control, together with chilled shutdown are 
discussed. 


Alkylation. 


503. Patent. J.C. Arnold (Standard Oil Development Co.). B.P. 620,505 of 6.4.49. 
Alkylation process. G. R. N. 


Chemical and Physical Refining. 


504. Haifa refinery produces 80-octane straightrun gasoline. D. G. Pemberton. 
Oil Gas J., 22.11.49, 48 (33), 153.—The method used in treating gasoline from Lraq 
crude to improve octane ratings is discussed. 
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The dist equipment consisted of two 28,000-brl Kellog units designed for wax crack- 
ing and vise reduction operation. 

Gasoline-refining equipment consists of soda-washed, countercurrent “ Holley- 
Nott ”-type acid treaters and conventional plumbite treaters, with Badger redistilla- 
tion unite. 

It was found that efficiency of extraction of thiophenes was of greatest importance. 

The light cut is given a soda wash, then with the soda washed and 98°, H,SO, 
treated heavy cut, given a doctor treat followed by redistillation. 

The spent soda solutions were sold to a concern manufacturing 60°, NA,S. 

i. 


505. Mechanization of grease making. W. J. Harris. Mech. World, 13.1.50, 127 
(3287), 35.-—The paper describes a method of producing a standard lime-based grease, 
and covers the plant lay-out and the process itself. Also mentioned is an interesting 
development in grease-making in operation in at least one U.S. refinery. This is the 
continuous-production process, which allows cooking and mixing to be carried on 
indefinitely for as long as the plant is left in operation. As soon as the soap is cooked 
it is fed into a mixer, into which the special mineral oil is simultaneously run in. The 
soap and oil are blended by cyclonic turbulence into the finished grease, which is then 
automatically forced out via a filling-line into the awaiting containers. The chief 
value of the mixer is that it does its work so thoroughly that less soap in proportion 
to oil is necessary-~with a saving in fats of approx 10%. A. 8. 


506. Patents. Anglo-Iranian Oil Co. Ltd., S. F. Birch, and J. W. Hyde. B.P. 620,387 
of 6.4.49. Separation of hydrocarbons. 


Anglo-Lranian Oil Co. Ltd., F. W. B. Porter, and J. W. Hyde. B.P. 624,447 of 
22.6.49.  Hydrofining of hydrocarbon oils. 


N.V. de Bataafsche Petroleum Mij. B.P. 619,000 of 16.3.49. Process for the 
manufacture of gasoline. G. R. N 


Special Processes. 
7. Shell’s Stanlow plant. Anon. O// Gas J., 12.1.50, 48 (36), 63.—The Shell 


Chemical Manufacturing Co.’s plant for producing petroleum-derived chemicals at 
Stanlow installation, Cheshire, is reviewed. 

The plant is designed to produce about 24,000 tons of solvent material annually, 
and operations will be integrated with those of nearly all Shell refineries. 

The chemical plant was erected at a cost of $16 million, and will produce seven 
solvents from Cy and C, streams. G. A. C. 


508. Argentine refinery produces metallurgical coke from oil. M. Rios and B. Rickles. 
World Petrol., 1949, 20 (11), 48-50.—Fuel oil (sp. gr. 1-035) from cracking vac residue 
in a vise breaker is fed to a Curran coke plant. Coking takes place in cracking furnaces 
$2 ft x 10 ft by 3-5 ft high. Heat is supplied from the floor by two sets of natural-gas 
burners at each end. Coke builds up on the floor, under which run nine flues, over a 
period of 4) hr at 980° F. The carborundum floor-tiles are sealed by initial 15 min, 
heating at 1650° F, and the coke is dried at 1300° F at the end of the run. About 
30 tons; day are produced. Flow diagrams and data relating to the charge and product 
are given. E. B. 


509. Coal hydrogenation is improved for making synthetic fuels. Anon. Petrol. 
Process., 1949, 4, 243-7.—This paper is a review of the Synthetic Liquid Fuels 1948 
Annual Report of the Secretary of the Interior, Part 1—Oil from Coal; published by 
the American Bureau of Mines. Two recent developments are described : (1) Process- 
ing costs are reduced by new coal-gasification processes and by construction of larger- 
capacity converters for the hydrogenation step. (2) Details of processing costs are 
given for a 30,000-b.d. hydrogenation plant based on five different grades of coal found 
in the U.S. W. E. M. 


510. Thermodynamic study of synthesis gas production from methane. 3B. J. Mayland 
and G. EK. Hays. Chem. Engng Prog., 1949, 45 (7), 452-8.—-General thermodynamic 


fe 
112 
124 
| 
| 
| 
| 
1 
3 
4 
2 
£ 
t 
| 
| 
| 
€ 
j 


ABSTRACTS. 113 a 


equations for synthesis-gas production from natural gas are presented, from which are 
derived a chart for the determination of an equilibrium mixture outside the carbon- 
deposition boundary at pressures from | to 2-4 atm, temp from 1200 to 2500° F, and 
hydrogen to carbon monoxide ratios from 1-75 to 2-25. Equilibrium calculations for 
the adiabatic reaction of methane and oxygen and of methane and air to give synthesis 
gas are also presented. J. G. H. 


511. Patents. Anglo-Iranian Oil Co. Ltd., A. P. Shearer, and L. B. Witten. B.P. 
623,632 of 1.6.49. Production of motor fuels and their constituents. 

Anglo-Iranian Oil Co. Ltd. and W. A. Partridge. B.P. 622,999 of 25.5.49. Pro- 
duction of high quality aviation fuels. 

Anglo-Iranian Oil Co. Ltd., 8. F. Birch, and J. Habeshaw. B.P. 618,455 of 9.3.49. 
Synthesis of hydrocarbons and other compounds from mixtures of carbon monoxide 
and hydrogen. 

C. Arnold (Standard Oil Development Co.). B.P. 619,761 of 30.3.49. Apparatus 
for carrying out gaseous reactions at high temperatures. 

C. Arnold (Standard Oil Development Co.). B.P. 620,775 of 13.4.49. Manufacture 
of iron catalysts and the manufacture of liquid hydrocarbons and oxygenated com- 
pounds by the aid of such catalysts. 

J.C. Arnold (Standard Oil Development Co.). B.P. 623,264 of 25.5.49. Process 
for the manufacture of sulphur. 

J.C. Arnold (Standard Oil Development Co.). B.P. 623,815 of 9.6.49. Catalysts 
for use in the synthesis of hydrocarbons. 

C. Arnold (Standard Oil Development Co.). B.P. 621,902 of 4.5.49. Process for 
the catalytic synthesis of hydrocarbons. 

C. Arnold (Standard Oil Development Co.).  B.P. 621,512 of 21.4.49. Process for 
the gasification of carbonaceous materials and for the manufacture of water gas 
therefrom. 

EK. I. Dupont de Nemours and Co. B.P. 621,179 of 21.4.49. Manufacture of long- 
chain alkyl-substituted aromatic hydrocarbons. 

N.V. de Bataafsche Petroleum Mij. B.P. 623,425 of 1.6.49. The manufacture of 
cyclohexane by catalytic hydrogenation of benzene in the vapour phase. 

Universal Oil Products Co. B.P. 621,812 of 4.5.49. Process for dehydrating castor 
oil, 

Universal Oil Products Co. B.P. 621,519 of 21.4.49. Stabilization of edible oils 
and fats. G. R.N. 


Metering and Control. 


512. Flow rate meters—I. ©. A. H. Pollitt. Mech. World, 6.1.50, 127 (3286), 3.-- 
The flow meter described in this paper is of the variable-area type, in which a movable 
body, known as the float, is arranged for guided motion within, and concentric with, 
the axis of a precision-borne, tapered, pyrex metering tube. A slight but constant 
back pressure against flow is produced by the wt of the float, and any liq pressure at 
the inlet in excess of this wt will cause the float to rise until the increasing area between 
the float-head dia and the inside dia of the tapered tube becomes sufficient to permit 
the quantity of liq flowing through the meter to pass. Under these conditions the float 
wt is in equilibrium with upward forces of flow, and its position is an accurate indication 
of the rate of flow. The paper illustrates the three most commonly used types of float, 
and goes on to discuss the theory of the rotameter, with particular reference to the 
effects of float shape on flow coeff, fluid-stream pattern, and fluid-density changes. 

A. 5. 


513. Flow rate meters—IV. Flow meter installation. ©. A. H. Pollitt. Mech. World, 
27.1.50, 127 (3289), 106.—Careful consideration of installation requirements and 
piping arrangements do much to make flow-meter installations trouble free, convenient, 
and safe. An arrangement of an ideal rotameter installation is given as a general 
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guide. A system is also explained which can be applied where opaque fluids are to be 
measured, and it is indicated how modifications of this system can be adapted for 
metering fluids in which moisture deposition is a problem and also where pulsating- 
flow conditions are encountered. Direct- and remote-indicating aircraft fuel-flow 
rotameters are finally discussed. A. S. 


514. A new heat flow meter. H. 8S. Hatfield and F. J. Wilkins. J. sci. Instrum., 
1950, 27 (1), 1.—A heat-flow meter is described having the form of a small dise of 
tellurium-silver alloy with copper gauze coating on its two sides. This is placed with 
its plane at right angles to the flow of heat to be measured, creating a small propor- 
tionate difference of temp between the two sides. The output of the dise is 2-0 nV 
for a flow of 1 B.Th.U/ft®/br. The internal resistance including leads is 1 Q. The 
dise is connected by fine wires through a terminal block some distance away to a 
galvanometer which registers the thermo-e.m.f. due to the difference in temp of the 
two tellurium—copper junctions. The disc is calibrated by placing it in a measured 
heat-flow through a number of layers ef plush. Experiments carried out in a room- 
size, steel-walled chamber with one or more of its walls heated, gave an approx correct 
figure for the heat imparted to the injected-air current, the vol and change of temp of 
which were measured. T. 


515. An optical pyrometer employing an image-converter tube for use over the tempera- 
ture range 350-700° C. ©. R. Barber and E. C. Pyatt. J. sci. Instrum., 1950, 27 (1), 
4.—An infra-red image-converter tube is associated with a form of disappearing- 
filament optical pyrometer to enable readings to be taken at temp as low as 350° C. 
By use of a strip of paper illuminated by a lamp, instead of the normal pyrometer lamp 
filament, a reproducibility of 1-2° C has been secured, in the temp range from 350° to 
700° C. The observer's eyes must be dark-adapted in varying degree according to the 
temp to be measured. At the lowest temp about 15-20 min must elapse after the 
observer enters the darkened room, from daylight, before he can make accurate read- 
ings. A rough calculation of the effective wavelength of the pyrometer gives a value 
of 1 pw, and the effect of variations in this val is discussed. le. PR 


516. Errors in rotameter readings. ©. A. H. Pollitt. Mech. World, 20.1.50, 127 
(3288), 63.—Certain rotameters can be arranged to be self-compensating for changes 
in density of fluid if gravimetric measuring units are employed. ‘This is achieved by 
using a plasmet float and arranging its density to be twice the mean density of the 
fluid to be metered. The float is made of a combination of metals and plastics of 
suitable corrosion-resistant characteristics to give whatever density value is required. 
When measuring fluids of varying density in volumetric units, it is shown that complete 
elimination of fluid-density effect cannot be achieved, since to do this float density 
would have to have a value of infinity. Floats of high density and use of external 
magnetic followers enable the ideal to be approached. The paper goes on to discuss 
errors due to inclination of rotameters from vertical position, and those due to float- 
position change, and makes an analysis of rotameter accuracy by considering separately 
calibration accuracy, reproducibility accuracy, and scale-fraction accuracy. A. 8. 


Propvcts. 


Chemistry and Physics. 


517. Preparation of the C,, monocyclic aromatic hydrocarbons. 8S. F. Birch, R. A. 
Dean, F, A. Fidler, and R. A. Lowry. J. Amer. chem. Soc., 1949, 71, 1362.—Selected 
methods for the preparation of the twenty-two monocyclic C,, aromatic hydrocarbons 
are described. Selection was based upon readily available starting materials which 
could be conveniently purified and upon reactions easy to carry out on a relatively 
large scale. Excepting where a required hydrocarbon could be readily separated from 
@ commercially available material by fractionation, e.g., m-diethylbenzene, synthesis 
were chosen to avoid the presence of impurities in the final hydrocarbon which would 
prove difficult to separate. Physical constants were determined on the hydrocarbons 


and on most of the arnines, nitriles, ketones, and nitro compounds which were obtained 
as intermediates. G. R.N. 
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518. Hydrocarbons. IX. G. W. Moersch and F.C. Whitmore. J. Amer. chem. Soe., 
1949, 71, 819.—Four highly-branched hydrocarbons, 2: 2: 4-trimethylheptane, 
2:2:4-trimethyloctane, 2: 2:4: 6-tetramethylheptane, and 2:2:4:5: 5-penta- 
methylhexane were synthesized, and a number of their physical properties were 
determined. G. R.N. 


519. Isomer distribution in hydrocarbons from the Fischer-Tropsch process. 8. Weller 
and R. A. Friedel. J. chem. Phys., 1949, 17, 801-3.—The isomer distribution for the 
C;-C, saturated hydrocarbons from a cobalt Fischer-Tropsch process has been deter- 
mined experimentally using a mass-spectrometer. It is assumed that the carbon 
skeleton is built up by addition to either a terminal atom or a penultimate atom and 
the relative probabilities are calc for the two types of addition. W. E. M. 


520. Molecular adsorption areas of hydrocarbon gases on charcoal. M. A. Nay and 
J. L. Morrison. Canad. J. Res., 1949, 27B (4), 205—14.—The low-temp adsorptions of 
methane, ethane, propane, n-butane, isobutane, acetylene, ethylene, and nitrogen on 
& series of coconut charcoals of different degrees of activation were determined. 
Langmuir isotherms were obtained in every case. The measurements indicate hori- 
zontal orientation of the hydrocarbon molecules on the charcoal surface. By com- 
paring the max No. of millimoles adsorbed for each gas on each charcoal with the 
respective max No. of millimoles of nitrogen adsorbed, and by assuming a molecular 
adsorption area of 16-2 A* for nitrogen, the following average molecular adsorption 
areas were obtained : methane 19-4, ethane 25-9, propane 36-0, n-butane 42-1, isobutane 
47-4, acetylene 19-8, and ethylene 23-1 A*. (Authors’ Abstract.) DD. Fe 


521. Low temperature thermal data on eight C,H,, alkylcyclohexanes. H.M. Huffman, 
8.8. Todd, and G. D. Oliver. J. Amer. chem. Soc., 1949, 71, 584.—The heat capacities 
of eight C,H, alkyl cyclohexanes have been given over the temp range 12° to 300° K. 
Melting points, transition temp, heats of fusion, and heats of transition for these com- 
pounds are given. Entropy values have been calc for the liq and gaseous state at 
298-16 K. G. R.N. 


522. Thermodynamic properties of benzene. E. I. Organick and W. R. Studhalter. 
Chem. Engng Prog., 1948, 44 (11), 847-54.—Thermodynamie properties of benzene 
have been cale using the equation of state of Benedict, Webb, and Rubin, with the 
P-V-T data of Goronowski. Tables include properties of saturated benzene, super- 
heated benzene, and compressibility factors. Details of the calculations involved are 
presented. J. G. H. 


523. Thermodynamic properties of n-butane. H. M. Prengle, L. R. Greenhause, and 
R. York. Chem. Engng Prog., 1948, 44 (11), 863-8.—The significance of enthalpy 
and entropy values for n-butane in calculations for applications to processing are 
remarked, and these properties are evaluated over a range from the liq at its normal 
b.p. to the gas at 540° F and 300 atm. These values are presented in tabular form and 
as @ pressure—enthalpy diagram. J. G. H. 


524. tert-Butyl toluenes. K. TT. Serijan, H. F. Hepsher, and L. C. Gibbons. J. Amer. 
chem. Soc., 1949, 71, 873.—The use of BF, as an alkylation catalyst has been shown to 
result in mixtures of p- and m-tert-butyltoluenes in the reaction between toluene and 
tert-butylaleohol. The yield of each isomer is nearly the same, but when aluminium 
chloride is used as the catalyst the m-isomer is appreciably greater with a corresponding 
decrease in yield of the p-compound. The preparation and characterization of o-tert- 
butyltoluene are described. The physical properties of the three isomeric tert-butyl- 
toluenes in high purity were determined. G. R.N. 


525. Thermal cracking of higher paraffins. H. H. Voge and G. M. Good. J. Amer. 
chem. Soc., 1949, 71, 593.—-The thermal cracking of n-bexadecane was observed in a 
system for flowing reactants at 500° C and pressures of | and 21 atmebsolute. Detailed 
analyses of the products are given, and those at 1 atm are shown to be in good agree- 
ment with the predictions of the Rice radical chain theory as amplified by Kossiakoff 
and Rice. Earlier data for the products from an isododecane are also shown to agree 
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with the theory. Rates of cracking for homologous normal paraffins are approx 
represented by first-order-rate constants. G. R. N. 


526. Denitration and dealkylation of p-cymene. ©. ©. W. Allenby and R. V. V. 
Nicholls. Canad. J. Res., 1949, 27B (7), 655-65.—An investigation of the dinitration 
of p-cymene (4-isopropyl toluene) has been carried out, with particular regard to 
determining the effects of varying reaction conditions upon the yields of 2 : 6-dinitro- 
eymene and 2: 4-dinitrotoluene. Optimum nitrating conditions have been deter- 
mined. The dinitrocymene : dinitrotoluene ratio is constant over a wide range of 
conditions. Yields of ca 55% dinitrocymene and 25%, dinitrotoluene have been 
obtained. Theories are offered to explain some of the observations. Thirty-two 
D. F. J. 


references. 


527. Experimental equilibrium constants for the isomeric hexanes. B. L. Evering 
and E. L. d’Ouville. J. Amer. chem. Soc., 1949, 71, 440.—The experimental equilibria 
among the isomeric hexanes were determined in the range 21-204° C using activated 
aluminium halide catalysts on a 67° E.P. light-naphtha stock containing both pentanes 
and hexanes. ‘The results for hexanes agree with the equilibrium values cale from the 
heat of combustion and entropy for n-hexane and 2: 3-dimethylbutane, but there is 
considerable discrepancy for 2: 2-dimethylbutane and the methylpentanes. There is 
substantial agreement in the ratio of 2-methylpentane to 3-methylpentane. Hydrogen 
and extensive side reactions were found not to have any appreciable effect on the 


equilibria. G. R. N. 


528. 2-Methylpentane, 3-methylpentane, and 2 : 3-dimethylbutane. G. Waddington, 
J.C. Smith, D. W. Scott, and H. M. Huffman. J. Amer. chem. Soc., 1949, 71, 3902.— 
The vapour-heat capacities of the three hydrocarbons were measured over the temp 
range 325-471° K and empirical equations devised. The heats of vaporization were 
also determined at three temp ranging from about 25° C to the normal b.p.  Entropies 
and second virial coefficients were also given. G. R.N. 


529. Cyclopentanes and petroleum origin. B. 'T. Brooks. J. Amer. chem. Soc., 1949, 
71, 4143.—A short note that discusses the occurrence of cyclopentanes in petroleum 


and suggests that these hydrocarbons have been formed by rearrangement of cyelo- 
G. R.N. 


hexanes. 


530. Intrinsic viscosity—molecular weight relationships for polyisobutylene. T. G. 
Fox, Jr.,and P. T. Flory. J. phys. & colloid Chem., 1949, 58 (2), 197-212.—Intrinsic 
vises of polyisobutylene fractions covering a wide mol. wt. range have been measured 
in cyclohexane, carbon tetrachloride, di-isobutylene, toluene, and benzene at various 
temp from —10° to 90° C. The intrinsic vises in the poorest solvents, benzene and 
toluene, increase rapidly with temp, whereas with the other solvents, a low-temp coeff 
is observed, The slope of the log-log plot of intrinsic vise vs mol. wt. in a given solvent 
at a particular temp increases with increasing solvent power. The dependence of the 
intrinsic visc on mol. wt., solvent power, and temp is in agreement with theoretical 


predictions, 


531. Some thermodynamic properties of polystyrene solutions. P. Doty, M. Brown- 
stein, and W. Schlener. J. phys. & colloid Chem., 1949, 53 (2), 213-26.—An investiga- 
tion is made into the effect of structural features and of temp on the osmotic pressure 
of dilute polystyrene solutions. Branching in polystyrene molecules diminishes the 
osmotic-pressure plots, the magnitude of this effect being such that one branch point 
per 25,000 monomer units can be detected. D. F. J. 


532. Infra-red spectra of propane, 1-deuteropropane, and 2-deuteropropane, and some 
revisions in the vibrational assignments for propane. H.L. McMurray, V. Thornton, 
and F. E, Condon. J. chem. Phys., 1949, 17, 918-22.—The infra-red spectra of propane, 
1-deuteropropane, and 2-deuteropropane are given, and the vibrational modes of the 
W. E. M. 


three molecules are described. 
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533. An analysis of reactions in three-phase-state spaces in three component systems. 
R. F. Shurtz. J. phys. & colloid Chem., 1949, 58 (4), 519-26.—-A study is made of the 
problem of three phases of variable composition reacting continuously with one 
another over some range of temp and total composition. Using the equilibrium 
diagram of the particular system under investigation, the amounts of the three phases 
must be calc for any mixture lying in the three-phase-state space. The normal solution 
of the problem has been proved to be incorrect. D. ¥F. J. 


534. On physical adsorption. IV. A comparison of two theories of multilayer adsorp- 
tion. S. Ross. J. phys. & colloid Chem., 1949, 53 (3) 383-91.—-A new theory of multi- 
layer adsorption by Hittig is compared with the B.E.T. theory, using experimental 
isotherms. The new theory is shown to describe the experimental results with greater 
precision. The differences in the postulated physical mechanisms of the two theories 
are pointed out. The basis for a modification, designed to provide a still more precise 
description of the experimental observations, is suggested. (From Author's Summary.) 
D. F. J. 


535. Separation of closely boiling liquids. H. E. Watson. Jndustr. Chem., 1949, 25, 
503-6.—-Wire-gauze packings of several designs, for separation of H,O'* from water, 
were tested on alc/H,O mixtures and double-gauze packings found superior to single. 
Consideration of ease of construction and packing led to adoption of a corrugated form 
of double-gauze packing giving good liq distribution. In a 2-in-dia tube this type of 
packing was found equivalent to two plates ‘in. E. 


536. Adsorption of soap by carbon black. A. S. Weatherborn, G. R. F. Rose, and 
C. H. Baley. Canad. J. Res., 1949, 27F (4), 179-93.—The adsorption by carbon black 
of the sodium soaps of lauric, myristic, palmitic, stearic, and oleic acids from aqueous 
solution has been measured. The adsorption appears to be a combination of two more 
or less independent processes: (a) adsorption of neutral soap, and (b) adsorption of 
fatty acid resulting from hydrolysis. The adsorption of both the fatty acid and alkali 
components of the soaps studied is in agreement with the Freundlich isotherm over the 
conen range investigated (0-01-0-20%). Adsorption increases with increasing chain 
length of the solid soap. Excess fatty acid in the initial soap solutions results in an 
increased adsorption of total fatty acid, but does not affect the adsorption of neutral 
soap. Excess alkali in the initial solution not only results in an increasing adsorption 
of total alkali, but also leads to a decrease in the adsorption of fatty acid and neutral 
soap. The results are discussed in detail. DF. ¢. 


537. Morphology of carbon black particles in shadow-cast specimens. J. H. L. Watson. 
J. appl. Phys., 1949, 20 (8), 747-54.—-The presence of necks joining particles of carbon 
black has been confirmed. Particles which are less dense inside than towards the 
periphery, and superstructures within such ‘ hollow ’’ particles, have been discovered. 
Striated surfaces strongly suggestive of a laminar structure, and serrated edges which 
conform in orientation with these plateaus have been observed. Shape variations 
away from the spheroidal, and towards the prolate spheroidal or ellipsoidal have been 
observed. The occurrence of straight-edged images indicates the presence of flat 
planes on particle surfaces. D. F. J. 


538. Significance and properties of petroleum products. VI. Cloud and pour point. 
A. Osborn. J.P. Review, 1949, 3, 368.—Petroleum products must be transported, and 
this generally involves flow through a pipe or tube. The flow characteristics of an oil 
are affected by vise and by the presence of wax which may crystallize at lower tempera- 
tures and produce a structure. The cloud point indicates the temp at which wax 
begins to separate under specified conditions. The pour point is the lowest tempera- 
ture at which an oil will flow under prescribed conditions. The cloud test can be 
carried out only upon transparent oils. There are various flow tests which can be used 
to assess similar properties of different oils. The pour point of an oil can be depressed 
by additives. Although the whole problem of flow is complicated and experimental 
results obtained are sometimes confusing, such results generally indicate likely 
behaviour in practice. R. H. 
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539. Viscosity of compressed gases. H. M. Hulbert. J. phys. d colloid Chem., 
1949, 53 (4), 540-4.—-An expression for the vise of an imperfect gas at elevated 
pressures has been derived and shown to be applicable in predicting vise ratios below 
1-6, using the equation of state of the gas. (Author's Summary.) D. F. J. 


540. A generalized thermal conductivity correlation for gas state. B. W. Gamson. 
Chem. Engng Prog., 1949, 45 (2), 154-9.—A graphical relationship is presented for the 
reduced thermal conductivity of gases and compressed fluids as a function of reduced 
temp and pressure which enables the thermal conductivity of any substance to be 
evaluated at all temp and pressures from a single experimental thermal-conductivity 
determination. Where this is not available, procedure and equations are developed 
which permit the estimation of thermal conductivity at crit temp and pressure from 
sp. ht. and crit visc. The application of Kay’s pseudocritical concept is described and 
evaluated. ‘The methods described are considered to be reliable within about 15°). 


541. Resonance method of measuring the ratio of the specific heats of a gas C,/C,. 
V. LL. Katz, 8. B. Woods, and W. F. Leverton. Canad. J. Res., 1949, 278A, 
27-38.—-The resonant frequency of a piston separating equal vol of the gas at the 
desired temp and pressure is determined. The apparatus is constructed of stainless 
steel and is designed to operate up to 100 atm, Temp may be controlled to 4.0-05° C 
in the range —40° to 100° C. 

An electronic counter which will measure time intervals, in units of 10u sec, from 
1004 sec to several sec in length is described. D.F. J. 


542. Resonance method of measuring the ratio of the specific heats of a gas, U, C,. 
VI. Carbon dioxide, nitrous oxide, and methane. L. Katz, W. F. Leverton, and 5. B. 


Woods. Canad. J. Res., 1949, 27A, 39-44.—The variation of = with pressure 


has been measured. The results when extrapolated to zero pressure give values of yo — 
which are in agreement, to better than 0-10%, with those obtained by spectroscopic 
methods. The value of y, for methane obtained by this method is 1-302. D.F. J. 


543. Diffusion and activation control in heterogeneous reactions. J. IF. Zimmerman. 
J. phys. & colloid Chem., 1949, 58 (4), 562-9.—-The characteristics of reaction- and 
diffusion-controlled heterogeneous reactions are reviewed. Criteria for the recognition 
of a heterogeneous reaction under joint activation and diffusion control are set up. A 
general equation is introduced to show the variation in the velocity of diffusion and in 
the velocity of activation. (Author's Summary.) D. F. J. 


544. Viscosity of suspensions of spheres. J. V. Robinson. J. phys. & colloid Chem., 
1949, 53, 1042-56.—The change in the vise. of suspensions with concn can be expressed 
by the equation : 
sid 1-—S’V 


where 7 and ny are the vise of suspension and liq medium, V is the vel of solid particles 
per unit vol of suspension, and & and S’ are constants. The equation was tested by 
measuring the vise of suspensions of glass spheres (10-20 dia) in lub. oils, castor oil, 
sugar solutions, and polyethylene glycol. When V/n,, was plotted against V it was 
found that: (1) straight lines were obtained over the concen range 0-60% wt; (2) for 
all lig 1)S’ was constant, indicating that S’ depends primarily on the suspended solid ; 
(3) the value of & depends on the liq medium. The physical significance of S’ and k 
is discussed. H. C. E. 


545. Critical constants from parachor and molar refraction. H. P. Meissner. Chem. 
Engng Prog., 1949, 45 (2), 149-53.—Temp, pressure, and vol data at the crit point are 
essential features of approximation methods for the prediction of pressure—-volume— 
temperature relations for liq and gases, heats of vaporization, surface tensions, etc. 
Methods of prediction are discussed, and new relations for the purpose are presented. 
J.G. H. 
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546. Plate requirements in the distillation of multicomponent mixtures. J. M. Coulson 
and W. J. Fyffe. Industr. Chem., 1949, 25, 543-6.—McCabe and Thiele method for 
calculating the No. of plates for a two-component system for both continuous and batch 
dist is modified and extended to multicomponent systems. Equilibrium curve for the 
key component drawn from data on the composition of liq and vapour for a three- 
component system on successive plates when the column is operating under total reflux, 
is approx correct for partial reflux. Compositions of the dist and liq in the still are 
first fixed, and the composition of liq and vapour on each plate cale for total reflux 
and the equilibrium curve clrawn. Operating lines for the key component are drawn 
at the required R.F.R. and then the equilibrium steps are inserted. An example is 
wernt out for the batch dist of benzene 80 mol %, toluene 15 mol %, and xylene 
5 mol % to give a product 91-5 mol % benzene, 0-5 mol % toluene, leaving a still residue 
containing 10 mol % benzene. The | method, though not exact, is relatively quick and 
easy to use. Sources of errors are discussed. E. B. 


Analysis and Testing. 


547. The examination of petroleum—the organization and function of the analytical 
laboratory. W.H. Thomas. J.P. Rew w, 1950, 4, 1.—-Petroleum laboratories carry 
out control testing, quality checking, research and development, and the type, lay-out, 
and situation depend upon the precise function. Good-quality apparatus is essential, 
and specialized pieces of equipment should generally have separate rooms. Labora- 
tories should be staffed so as to provide all-round experience and knowledge. It is 
essential that the chemist in charge should be capable of handling his men and should 
assist them in becoming conversant with all aspects of the work and its background. 
Testing procedures used may be peculiar to any particular company or may be standard- 
ized by the I.P. in the United Kingdom or the A.S8.T.M. in the U.S.A. Results obtained 
must always be accessible for reference, and must be capable of interpretation to answer 
the query which caused the work to be carried out. R. H. 


548. Accuracy and precision of analysis of light hydrocarbon mixtures. C.E. Starr, Jr., 
and T. Lane. Anal. Chem., 1949, 21, 572.—-Comprehensive testing of analytical 
methods for light hydrocarbons has been conducted by the Rubber Reserve Committee 
on Butadiene Specifications and Methods of Analysis. About seventy laboratories 
performed 8000 tests employing such analytical tools as the mass spectrometer, infra- 
red and ultra-violet spectrophotometers, low-temp fractional distillation, and a variety 
of chemical procedures. Study of the test data reveals that each procedure has some 
unique advantage, and that by employing the most suitable methods high degrees of 
accuracy and precision may be obtained. G. R.N. 


549. Carbon—hydrogen groups in hydrocarbons. RK. R. Hibbard and A. P. Cleaves. 
Anal. Chem., 1949, 21, 486.—The average numbers of primary CH,, secondary CH,, 
and aromatic CH groups in hydrocarbons are determined by absorption spectroscopy 
in the 1-10—1-25yu near infra-red region. A slightly modified, small glass prism spectro- 
meter is used. Because the amounts of absorption of these functional groups are 
substantially const in all hydrocarbons of a given class, calibration with a few members 
of a class permits the analysis of streams containing any number of components of the 
same class. Estimates on the amount of chain branching in paraffins and the degree 
of substitution on naphthene and aromatic rings can be obtained. @. R. W 


550. Analysis of gaseous hydrocarbons. D. Milsom, W. R. Jacoby, and A. R. Rescorla. 
Anal. Chem., 1949, 21, 547.—A highly accurate method of gas analysis combining 
infra-red and mass-spectrometer techniques is described. This method can be applied 
to any gaseous mixture, and is based on the fact that infra-red analysis of isomeric 
compounds is faster and more accurate than mass-spectrometer analysis and that the 
mass spectrometer is faster as well as more efficient in analysing samples in which an 
isomeric breakdown is not necessary. Calculations are combined by placing infra-red 
calibration coeff and mass-spectrometer sensitivities in the same reciprocal matrix. 
Tables indicating the accuracy of the proposed analytical method as compared with 
other methods are presented. G.R.N. 
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551. Monocyclic aromatic hydrocarbons. D. D. Junnicliff, R. R. Brattain, and L. R. 
Zumwalt. Anal. Chem., 1949, 21, 890.—An ultra-violet absorption method is pre- 
sented for the determination of the C,, C;, and C, aromatic hydrocarbons. The 
accuracy of the determination of each component is about 1% of the total aromatic 
content except for toluene and ethylbenzene, which are determined to about 2% when 
both are present in the same sample. Tests to determine the presence of interfering 
components are included in the method. A chemical treatment is described which is 
effective in removing many interfering unsaturates and sulphur compounds. 
G. R.N. 


552. Determination of oxygen in hydrocarbon gases. J. 8. Powell and P. C. Joy. 
Anal. Chem., 1949, 21, 296.-A method is described for determining oxygen in gases 
in very low conen up to 2-5%. A known vol of gas is passed repeatedly over copper 
wire which is moistened with ammoniacal ammonium chloride solution. The amount 
of dissolved copper is determined by measuring with a photelometer the intensity of 
the blue colour in the solution. Saturated or unsaturated hydrocarbon gases do not 
interfere, but H,S and mercaptans must be removed. G. R. N. 


558. Determination of total olefins and total aromatics. J.J. Heigl, J. F. Black, and 
B. F. Dudenbostel, Jr. Anal. Chem., 1949, 21, 554.—The Raman lines characteristic 
of the olefin and aromatic carbon-carbon bond vibrations are employed in the deter- 
mination of total unsaturation and total aromaticity. The analyses are performed by 
scanning the spectral region with a Raman displacement of 1590-1680 Ar cm. from 
the exciting line. Functions of the areas under the recorded peaks rather than peak 
heights are employed in both analyses. Results from both analyses may be obtained 
with an accuracy of approx -+-10% of the correct value. G.R.N. 


554. Determination of impurities in ”-heptane concentrates. J. A. Anderson, Jr., and 
C. E. Zerwekh, Jr. Anal. Chem., 1949, 21, 911.—An infra-red procedure has been 
developed for the determination of individual impurities present in n-heptane con- 
centrates of high purity (90-99%). Impurity components given by the analysis 


are 2-methylhexane, 3-methylhexane, trans-1 ; 3-dimethyleyclopentane, trans-1 ; 2- 
dimethyleyclopentane, 2: 2: 4-trimethylpentane, cis-1 : 2-dimethyleyclopentane, and 
methyleyclohexane. The method is indicated to have an average accuravy for 
individual impurities of |-0-2% based on the total sample. G. R.N. 


555. Metallic contaminants in fluid cracking catalyst. E. L. Gunn. Anal. Chem., 
1949, 21, 599.—A method has been developed for the routine analysis of fluid cracking 
catalyst for trace-metal contaminants by means of the emission spectrograph employ- 
ing the internal standard technique with direct-current are excitation. The precision 
of the method in the respective conen ranges involved is expressed by a standard 
deviation of approx 8% for iron, 16% for sodium and calcium, 12% for nickel, and 
5°, for chromium and vanadium. Results obtained by this method are in fair agree- 
ment with those obtained by chemical methods. G. R. N. 


556. Identification of Penna lub. oils by infra-red absorption. M. Fred and R. Putscher. 
Anal. Chem., 1949, 21, 900.—Evidence of the existence of olefins in certain sources of 
crude petroleum is presented. These olefins were identified by means of a character- 
istic infra-red absorption band at 10-34 as due to the class 


where R, and Ry are methyls or groups that are aliphatic for at least the first two 
carbon atoms adjacent to the double bond. The wavelength, width, and intensity of 
the band agree uniquely with literature data on this class. The abundance of double 
bonds is roughly cons (about 1°, of the carbon-carbon bonds) as a function of b.p. 
from gasoline to heavy cyl stock. Changes of intensity of the infra-red band on 
chemical treatment such as bromination, catalytic hydrogenation, and silica-gel absorp- 
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tion follow the behaviour to be expected for olefins. These olefins have been found in 
all crudes examined from the Penna grade field and not in other crudes with the 
exception of a few nearby fields of mixed crude type. They are easily observable in 
finished lub. oil, and hence their absence from an oil is evidence that the oil did not 
originate in Penna grade crude. The observation may be made on the whole lub. oil 
by infra-red spectrophotometry or by bromine number on fractions from which the 
aromatics have been removed by silica-gel adsorption. G. R. N. 


557. Phosphorus and metals in lubricating oils. A. G. Gassmann and W. R. O'Neill. 
Anal. Chem., 1949, 21, 417.—A spectrographic method is employed using a porous 
cup electrode to introduce the sample in the are or spark. The transmittances of the 
phosphorus line at 2535-65 A on the Spectrum Analysis No. 2 film were measured with 
the densitometer. The concn range covered was 0-05-0-20% phosphorus, and the 
average per cent deviation (for 90 determinations) from the known value was 5-4%. 
The method is being extended to include determinations for barium, calcium, and zinc. 
G. R.N, 


558. Bearing corrosion test for lubricating oils. F.C. Hughes, J. D. Bartleson, and 
M.L. Sunday. Anal. Chem., 1949, 21, 737.—A description is given of a thrust-bearing 
apparatus adaptable to the Sohio oxidn test for lub. oils. The operating conditions 
and catalyst components have been determined so that the test at 10 hr correlates for 
copper-lead corrosion with the 36-hr L-4 Chevrolet (A.S.T.M.) test for varied groups of 
inhibitors and oils. At the same time correlative information is obtained on the 
oxidn characteristics of the lub. oils. The test is shown to be correlative for seventy- 
six oil-inhibitor combinations comprising four inhibitor types and two commercial 
oils. The test is useful both in the field of additive development as a weeding-out tool 
to indicate inhibitor-oil combinations meriting further study in the engine and as a 
quality control procedure for plant batches of inhibited motor oils. G. R.N. 


559. Isobutylene. E. D. Parker and L. A. Goldblatt. Anal. Chem., 1949, 21, 807.— 
A method for the identification of isobutylene (2-methylpropene) is based on the 
catalyzed observation of this hydrocarbon in phenol and the formation of 4-tert- 
butylphenol. This reaction may also be applied to the identification of 2-methyl-1- 
butene and 2-methyl-2-butene by formation of 4-tert-pentylphenol. G. R.N. 


560. Direct determination of oxygen in petroleum products. RK. A. Dinersteen and 
R. W. Klipp. Anal. Chem., 1949, 21, 545.—A description is given of an adaptation 
of the Schuetze—Unterzaucher method for the direct determination of oxygen. Modi- 
fications of the apparatus include enlargement of the combustion tube to permit the 
use of larger samples, elimination of the conventional side arm of the combustion tube, 
and use of a commercially available furnace in place of special equipment. Results 
are given for known and unknown compounds containing from 0-15 to 26% oxygen. 
G. R.N. 


561. Phenyl and cyclohexyleicosanes. J. R. Nielsen, L. Bruner, and K. Swanson. 
Anal. Chem., 1949, 21, 369.—The infra-red absorption spectra of 1-, 2-, 3-, 4-, 5-, 7-, 
and 9-phenyleicosane and of the corresponding cyclohexyleicosanes have been investi- 
gated between 1:5 and lip. Per cent transmittance curves for two cell thicknesses 
are given as well as tables of wavelengths, wave numbers, and rough intensity estimates 
of the absorption maxima observed. A number of the absorption bands are associated 
empirically with vibrations of the phenyl ring, the cyclohexyl group, or the normal 
paraffin chain. A detailed comparison is made between the spectra of individual 
members of either series of compounds. G. R.N. 


562. Phenols in gasolines. M. J. Murray. Anal. Chem., 1949, 21, 941.—A rapid 
spectrophotometric method for determination of total phenols in small samples of 
gasoline is described. The phenolic compounds are extracted from the samples with 
aqueous sodium hydroxide, and the transmittance of the extract is measured at 
290 my, near which phenolates have a strong absorption maximum. An approx 
empirical specific extinction coeff of 24 is used for the composite of phenols in gasoline 
when an actual value is not determinable. Thiophenols are included in the total, 
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and in the absence of large quantities of alkyl mercaptans their concn can be roughly 
estimated from a transmittance measurement of the caustic extract at 265 mz. 
G. R.N. 


563. Correction for interfering absorption in spectrophotometric analysis. D. D. 
Junnicliff, R. 8. Ramussen, and M. L. Morse. Anal. Chem., 9149, 21, 895.—An 
algebraic method for the correction of spectrophotometric data for the effect of inter- 
fering absorption is based on the assumption that the optical density of the inter- 
ference can be represented by an analytical function of wavelength, and that this 
function does not represent the optical density of any of the components being deter- 
mined. The optical density is measured at a sufficient number of wavelengths to 
determine the const of the function as well as the concn of the desired components. 
‘The specific applications described are for the determination of benzene and toluene ; 
ethylbenzene, o-, m-, and p-xylene; and naphthalene. G. R.N. 


564. Analyses of recycle styrene. A. R. Glasgow, Jr., N. C. Krouskop, V. A. Sedlak, 
C. B, Willingham, and F. D. Rossini. Anal. Chem., 1949, 21, 688.—Samples of 
recycle styrene, selected to be representative of stock from commercial processing, 
were analysed with respect to their major components. The material was analysed 
by a combined procedure involving separation by dist of the C, portion, high-eff 
azeotropic dist of the C, portion, and precision measurements of freezing points on the 
original material and appropriate portions of the distillates. The amounts of the 
various components in the recycle styrene samples, Rubber Reserve standard blends 
1, 2, and 4 respectively were found to be as follows in percentage by wt : 1 : 3-butadiene 
plus other C, hydrocarbons, 1-93, 4-50, 1-77; 4-vinyl-1-cyclohexene, 1-78, 3-84, 4:89 ; 
ethylbenzene, 1-36, 2-21, 3-20; styrene, 94-52, 88-79, 88-63; C, and higher hydro- 
carbons, 0-41, 0-66, 1-51. G. R.N. 


565. Determination of pyridine. H. D. LeRosen and J. T. Wiley. Anal. Chem., 
1949, 21, 1175.—Pyridine may be determined in samples of hydrocarbons of the 
kerosine-naphtha range rapidly by measuring the ultra-violet absorption of a dilute 
phosphoric acid extract at 255 mp. G. R.N. 


566. Ultra-violet absorption analysis for naphthalenes. N. D. Coggeshall and A. S. 
Glessner, Jr. Anal. Chem., 1949, 21, 550.—A method, based on ultra-violet absorp- 
tion, is described for the analysis of hydrocarbon mixtures boiling in the kerosine 
range, for naphthalene, a-methylnaphthalene, and 8-methyl-naphthalene. For the 
lower boiling cuts a method of analysing for naphthalene alone is given. This utilizes 
a system of correcting for the background absorption due to other unsaturated com- 
pounds present. For the higher boiling cuts containing all three naphthalenes the 
method is based on data taken at three separate wavelengths. Routine accuracy is 
satisfactory ; average errors are less than 0-3% of total sample. For proper utilization 
the cuts must be made between definite temp limits. G. R.N. 


567. Gas analyser for two-, three-, and four-component mixtures. Yu. B. Kryukov, 
V. V. Kamzolkin, and A. N. Bashkirov. Jzvest. Akad. Nauk S.S.S.R.; Otdel. Tekh. 
Nauk., 1949, 1649-59.—The apparatus described is suitable for determination of CO, 
CO,, H,, and N, (or CH,). Operation is automatic, the apparatus being inserted in 
the gas stream, and independent of gas velocity. The principle utilized is flow 
measurement after successive elimination of the various gas components; CO, by 
absorption, CO + H, by combustion over CuO at 290° C followed by absorption of 
the CO, and H,O formed, leaving residual N, (or CH,). The necessary calculations, 
based on the readings of the four orifice flow meters required, are explained, and 
nomograms given for rapid solution. Calibration of the flow meters is described. 
With gas-flow rates of 12-20 litres/hr analysis is complete within a few min, at smaller 
flow rates the time required is somewhat longer. For binary mixtures the error is 
for 3-4 components it can attain 1-5%. 


568. Stability test for additive-treated motor oils. S.A. McKee and A. R. Fritz. Anal. 
Chem., 1949, 21, 568.—The National Bureau of Standards has developed a lab test 
for rating lub. oils, which simulates the characteristic engine-deposit formation signifi- 
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cant in the engine testing of motor oils. In the apparatus oil flows in a thin film at a 
regular rate and is recirculated for a definite period over a steel strip which is main- 
tained at an elevated temp. The strip is weighed before and after the test to obtain 
a numerical as well as a visual indication of the amount of deposit formed. A method 
was developed for washing the strip with precipitation naphtha to remove the oil film 
on the strip without removing the deposit. The oils tested were straight mineral oils 
and additive motor oils containing oxidn inhibitors, detergents, and combinations of 
both. The additive oils include both premium and heavy duty types. The data 
obtained provided a reasonably sensitive measure of the effectiveness of inhibitors and 
detergents and their combinations. The conditions used in the tests tend to aceentuate 
the effectiveness of full heavy duty oils. The correlation with engine performance is 
of sufficient promise to justify further work. G. R.N. 


569. Laboratory low temperature fractional distillation. ©. E. Starr, Jr., J.S. Anderson, 
and V. M. Davidson. Anal. Chem., 1949, 21, 1197.—In a previous paper on the above 
subject the results of a study of optimum charging rates were reported. This paper 
presents the results of determinations of optimum dist rates and fraction-cut points. 
The dist were carried out in a Podbrelmak Hyd-Robot dist apparatus, and the analyses 
in a Consolidated Engineering Corpn mass spectrometer. The charge to dist was a 
product gas stream from an F/C.C. unit. G. R.N. 


570. Surface tension measurement. M. R. Euverard and D. R. Hurley. Anal. Chem. 
1949, 21, 1177.—-By measuring the length of an air bubble of given volume in a hori- 
zontal tube of known dia the surface tension of the material in the tube may be deter- 
mined. The method is suitable for viscous materials. G. R.N. 


571. pH practice and potentiometry. R.G. Wright. Chem. Prod., Dec. 1949, 18 (1), 
4.—This article summarizes the theory of pH, and then proceeds to indicate the pH 
ranges over which various indicators should be applied. It is concluded by a short 
description of the application of potentiometers as adapted to the measurement of pH. 
O. M. 


572. Molecular weights from micro quantities of materials. I.E. Puddington. Canad. 
J. Res., 1949, 27B (3), 151-7.—The difference in v.p. between a solution of the unknown 
compound and the pure solvent is measured by a modified U-tube manometer. Deter- 
minations require 2-3 hr, and use only lmgm. The sample may be recovered. Results 
indicate that the difference between the experimental and theoretical mol. wt. is 
ca 2%. D. F. J. 


573. X-ray absorption measurements. P.D.Zemany, E. H. Winslow, G. S. Poellmetz, 
and H. A. Liebhafsky. Anal. Chem., 1949, 21, 493.—A comparative method of 
measuring X-ray absorption has been devised to reduce the errors of the direct method 
used for previously reported analytical work. In the comparative method there is 
rapid commutation in the X-ray beam from the unknown to a suitable standard. 
The method has been applied with satisfactory results to the identification of pure 
compounds, the determination of tetra-ethyl lead fluid in gasoline, and the deter- 
mination of sulphur in crude oils. G. RN. 


574..Significance of properties of petroleum products. VII. Tests of engine fuels. 
R. Stansfield. J.P. Review, 1950, 4, 13.—The behaviour of an internal-combustion 
engine depends not only upon its construction (compression-ratio) but also upon the 
type of fuel used. The greater the C.R. the greater is the tendency for any particular 
fuel to ‘‘ knock ” (pre-ignition). This property is determined upon an engine in the 
form of anti-knock value or octane number. It is assessed by determining the per- 
centage of isooctane in a mixture of n-heptane and isooctane which gives the same 
tendency to “ knock” as the sample in an engine under carefully controlled and 
reproducible conditions. isoOctane does not ‘‘ knock”’ in any known engine, while 
n-heptane ‘‘ knocks ”’ at very low compression-ratios. On the other hand, diesel fuels 
must have chemical instability which is related to ease of starting. This property is 
tested in an engine, but conditions need not be so closely controlled as for internal- 
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combustion engines. Quality is expressed in terms of the percentage of cetane in 
mixtures with a-methyl-naphthylamine. 


575. Pyknometers for oils. M.R. Lipkin, I. W. Mills, C. C. Martin, and W. T. Harvey. 
Anal. Chem., 1949, 21, 504.—-Two designs for the determination of density of oils are 
discussed. The cup type of U-tube is particularly suitable for density measurement at 
a series of temp. The side-arm type of U-tube which fills automatically by siphoning 
is advantageous for waxy and extremely viscous stocks. G. RK. N. 


576. Determination of relative colour density of liquids. L. Lykken and J. Rae, Jr. 
Anal. Chem., 1949, 21, 787.—-A rapid method for the reproducible photo-electric 
determination of the relative colour density of liq products involves measurement of 
the optical density of the test material relative to that of an easily prepared liq colour 
standard selected to approx the test material in hue and colour density. The method 
is particularly applicable to the determination of coloured substances present in the 
wide variety of liq products exhibiting spectral characteristics like those of normal 
lub. oils and other “naturally coloured”’ liq having smooth spectrophotometric 
absorption curves with max absorption in the near ultra-violet. The results can be 
correlated with such phenomena as oxygen degradation of lub. oils, gasolines, and 
motor-fuel blends. The method can be used to control refining processes. 


G. R.N. 


577. Elemental analyses by lamp combustion. G. E. C. Wear and E. R. Quiram. 
Anal. Chem., 1949, 21, 721.—An account is given of several modified burners which 
are superior to the A.S.T.M. standard burner for lamp combustion. Burners for both 
volatile and non-volatile liq are illustrated. Application to the following problems is 
discussed: determination of sulphur in aromatics without recourse to blending ; 
determination of halogens (chlorine and bromine) in gasoline—essentially complete 
combustion is obtained as contrasted to results 10-30% low using the standard burner ; 
determination of carbon and hydrogen in petroleum hydrocarbons. Although satis- 
factory results for hydrogen only may be obtained with the A.S.T.M. burner, it is 
known to yield low results for carbon. G. R. N. 


578. Accelerated weathering—so-called. P. J. Gay. Paint Technol., Dec. 1949, 14 

(168), 543.—The new apparatus developed by the Paint Research Station is basically” 
similar in design to the original model, but has several improvements. ‘These include : 

three separate water-sprays, time switches, and automatic control valves, a removable 

screen, gears of different ratios, and instrumentation to control conditions inside the 

tank. Results of tests made with the apparatus do not indicate that the basic design 

of the apparatus should be altered, and there is no need to use carbon arcs of high 

power. Close standardization of water-sprays and temp, and close specification of 
the are lamps is desirable. By such means reproducible results are obtainable, and it 

will be possible to correlate results from different laboratories. Oxygen treatment’ of 
the use of ** slow cycles ’’ appears to offer great improvement in accelerated weathering 

practice. Various possibilities have been outlined, the most attractive seems to be 

the use of the present equipment, together with a separate pressure vessel for oxygen 

treatment. The discussion is also reported. DD. EK. 


579. Improved Fisher burner produces more heat with natural gas. Anon. .The 
Laboratory, 1949, 19 (2), 36.—As a result of research conducted by the National 
Bureau of Standards on laboratory burners using natural gas, the Fisher Scientific 
Co. moditied its natural-gas burner into a still more efficient form. The modification 
involves larger primary air ports and a smaller gas orifice, and results in a hotter flame 
with lower gas consumption, 


580. The new Fisher electro-viscometer. Anon. The Laboratory, 1949, 19 (2), 32.—The 
new Fisher electro-viscometer is a direct-reading instrument for the measurement of 
absolute vise of true Newtonian liquids in the range of 0-5000 centipoises within 1°% 
of the true vise. The instrument is of the rotational type and measures visc by means 
of a patented torque-magnetic electric system. It is self-contained, simple to operate, 
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provides constant sensitivity throughout its entire range, and gives highly repro- 
ducible results. Because the rotary sample cup makes an almost perfect seal around 
the stationary bobbin when it is locked in place, the instrument is of particular value 
in vise determinations on volatile solvents. Incorporated in the apparatus (which 
operates on 115 V, 60-cycle A.C.) is a thermostatically controlled constant-temp bath. 
C. N. T. 


581. Determination of oil in oil-field waste waters. H.D. Kirschman and R. Pomeroy. 
Anal. Chem., 1949, 21, 793.-—In analyses of these waters “ oil’’ is considered as the 
relatively non-volatile liq component that contributes to the formation of oil films 
and deposits. The non-saponifiable hexane-soluble fraction most closely represents 
** oil content ” in this sense. In an analytical procedure that uses a solvent, removal 
of this solvent prior to weighing or volumetric measurement must be accomplished in 
a manner to minimize evaporation of the oil. Drying the oil at room temp after 
boiling off the solvent has been found satisfactory. In the wet-extraction method 
samples of low oil content (below 25 p.p.m.) yield about 95° of the oil in two extrac- 
tions, and 99% in three; higher percentage recovery is attained at higher oil contents. 
Naphthenic acids are extracted with the oil, and must be separated by saponification. 
A new procedure gives results differing by an average of less than | p.p.m. on duplicate 
samples. Ferric chloride is unsuitable as a flocculating agent because it produces 
sulphur in the extract if the waste water contains sulphide. Zine salts are satisfactory. 
The wet-extraction method is preferred to the flocculation method. G. R.N, 


582. Patents. K.T. Kalle. B.P. 619,253 of 16.3.49. Apparatus for the automatic 
indication and regulation of the viscosity or concentration of liquids. 


F. L. Smedth & Co. B.P. 624,468 of 22.6.49. Viscometers and plant incorporating 
such apparatus. G. R.N. 


Engine Fuels. 
583. Effect of fuel on deposit formation. H.M. Gadebusch. Gas Oil Pwr, 1949, 44, 


283-5.—Fuel deposits in diesel engines are of two types—colloidal carbon and liq 
polymerized fuel fractions. By itself carbon does not constitute a problem, but in 
combination with varnish from lub.-oil decomposition it can form tenacious deposits 
on piston rings and in ring grooves. Suitable conditions for such formations are set 
up with high load factors and high temperatures. During prolonged engine operation 
under light loads in cold weather black and oily residues are found, and these are 
attributed to polymerization of part of the fuel. In one test 82% of the fuel was 
recovered from the exhaust in liquid form. 

Tests of a number of fuels were conducted at 25% load, 1200 r.p.m., and 140° F 
water temp, and the amount of material deposited on the exhaust valve was weighed 
at the end of each test. No correlation could be found between this weight and any 
of the common fuel inspection-test results. It was noted that small deposits were 
obtained with fuels of high paraffinicity, low aromaticity, and low refractive index. 
At high loads the extent of soot formation increased rapidly, and was aggravated by 
high boiling ends, high aromaticity, high exhaust back pressures, and defective 
injection. H. C.-E. 


584. Basic studies on flame stabilization. G. Williams. J. Aero. Sci., Dec. 1949, 
16 (12), 714.—This is a report of initial studies to determine the mechanism of anchor- 
ing flame in high-velocity air-fuel streams. Simple bluff shapes were used as flame 
stabilizers in a const area 1 x 3 in rectangular duct carrying homogeneous mixtures 
of air and gaseous fuel. The limiting gas velocity above which flames blew off the 
stabilizers was studied as it was affected by :— 

(1) The approach gas stream variables. (a) Fuel-air ratio (over the whole range 
of inflammability) ; (6) turbulence (intensities from 0-3 to 8% of the approach-stream 
velocity); (c) fuel type (commercial propane and city gas). 

(2) Stabilizer variables. (a) Size (characteristic dimension from 0-02 to 0-5 in); 
(6) shape (simple, faired and shortened rods, flat plates, gutters, spheres) ; (c) addition 
or extraction of heat from stabilizer. I. G. B. 
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585. Future of the marine diesel engine. J.J. Broeze. Gas Oil Pwr, 1949, 44, 331.— 
This article describes the effect of sulphur in fuels on the working of the diesel engine. 
In contact with sulphur trioxide, lub.-oil films oxidize rapidly and an acid precipitate 
settles out. The oil suffers least in a four-stroke engine with uniflow scavenging 
through exhaust valves in the cylinder-head. Sulphur trioxide also attacks the cyl 
walls, resulting in greatly increased wear, and although the action increases with the °% 
sulphur in the fuel the mode of action of the engine has some effect. Thus a four- 
stroke with moderate m.e.p., and good combustion is best from this viewpoint, and in 
fact some engines have been running for fifteen years on heavy oil containing 3% 
sulphur. Cool cylinders cause condensation of acids and should be avoided, and the 
best arrangement is a fresh-water-circulating system with inlet and outlet temp not 
very different and comparatively high. The cylinders of engines used only inter- 
mittently should be warmed before starting. 

In marine usage contamination of the lub. oil with seawater is particularly to be 
guarded against, as the presence of salt is sure to cause corrosion. 

The lubrication of two-strokes is not so easy as with four-strokes, and in particular, 
loss of oil occurs at the ports. Oxidn leads to gumming and fouling of the cylinders. 
Removal of sulphur from the fuel is a difficult problem, and the expense of so doing 
would probably not be worth while. a a 


586. Research standard adopted for ethyl gasoline. Anon. World Petrol., 1949, 20 
(11), 54.—-From Sept. 20, 1949, a min O.N. (Research) standard of 86 was established 
for Ethyl gasoline in U.S.A. Road ratings of fuels obtained on cars having newly 
designed engines show close correlation with laboratory ratings by the Research 
method, E. B. 


587. Combustion problems in ram-jet design. J. P. Longwell. J. Aero. Sci., Dee. 
1949, 16 (12), 707.-The requirement of a low frontal area for a ram-jet has made 
necessary air velocities sometimes greater than 300 f.p.s. entering the ram-jet com- 
bustion chamber. These high velocities make combustion difficult, and a considerable 
amount of research has been, and still is, necessary to establish the design principles 
involved in building satisfactory ram-jet combustors. The problems of combustor 
development can be divided into choice of the best fuel, proper preparation of the fuel— 
air mixture, ignition of the mixture, and completion of combustion. Factors of 
interest in choosing the fuel are ease and safety of handling, availability, cost, ease of 
combustion, volatility, and heat of combustion per pound and per unit volume. Data 
are presented showing that petroleum hydrocarbons are more difficult to burn than 
special fuels such as propylene oxide, but that the high heat of combustion and 
availability of the petroleum hydrocarbons make it desirable to develop combustors 
for their use. 

The distribution of fuel in air is of importance in determining the performance of a 
combustor. It has been found that fuel-sprays spread through a turbulent stream of 
air at a rate proportionate to the concentration gradient. With knowledge of this 
proportionality const, it is possible to design an injector system to obtain the desired 
fuel distribution. 

The problems of flame stabilization and flame spreading are more complex, but it 
has been found that the stability of a flame held in the wake of a baffle is capable of 
some generalization, and it is felt that further investigation of the variables involved 
in these phenomena will lead, in time, to a sound design basis for ram-jet combustors. 


1. G. B. 
Gas Oil and Fuel Oil. 


588. Hollow cone vs. full spray. Burner air pattern determines nozzle selection. E. O. 
Olson. Fuel Oil & Oil Heat, Dec. 1949, 8 (8), 42.—The question of how “ hollow ” 
sprays should be depends upon such factors as flow rate and spray angle. Choice of 
spray is dictated largely by the particular combustion head or firing device in question. 

Diagrams are presented showing air delivery from an oil-burner at the 1:35 g.p.h. 
air setting and from an oil-burner at the 1-65 g.p.h. air setting. In the former case the 
hollow-cone spray nozzle is shown to be most efficient, as little air is being delivered 
in the centre directly in front of the nozzle and the highest velocity area forms a cone 
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with an included angle of approx 80°. In the latter case the full-cone spray nozzle 
is suitable, since the air delivery is practically uniform; with this type of burner the 
ignition of a full-cone spray is smoother than with the hollow-cone spray, but there 
may be a tendency to pulsate in some cases. Certain burner types pulsate when 
equipped with full-cone nozzles, but pulsation can be eliminated by use of a hollow- 
cone nozzle of the proper spray angle. : D. K, 


589. Two types of vertical rotaries. Approach to combustion problem different for each 
type. J. W. Schulz. Fuel Oil & Oil Heat, Dec. 1949, 8 (8), 46.—The wall-flame, 
vertical rotary burner is characterized by extreme refinement, smooth starting and 
running, high efficiencies, «nd ability to handle lightest heating loads. This type of 
oil-burner is available only in a few makes developed along similar lines. The flame 
is distinctive, and differs widely from flames of other burners. It is produced by 
employing a unique, highly developed system for: (i) production of controlled-size 
oil droplets; (ii) distribution of these on a controlled-temp surface ; (iii) converting 
the droplets to burnable oil, vapour, or gas ; (iv) combustion under close control, which 
produces the high efficiencies and distinctive flame. 

The various makes of atomizing-type, vertical rotary burner are very different in 
principle and construction. Only the flames are similar; all are shaped like an 
inverted umbrella. Motor speeds varying from 1150 to 10,000 r.p.m. have been 
employed, whereas in the wall-flame burners, speeds are between 1500 and 1700 r.p.m. 
Many atomizing, vertical rotary burners employ gas ignition. Some have unusual 
atomizing ability that invites the use of oils heavier than those usual for house-heating. 
Diagrams of both burner types are presented. D. K. 


Lubricants. 


590. New system of centralized lubrication. ©. C. Higgens. Scientific Lubrication, 
July 1949, 1 (5), 5-8.—The Tanway general-purpose lubrication system is described. 
This is adapted to manual, mechanical, or motorized operation, handles oil or grease, 
and may be driven from the plant it lubricates. J.G.H. 


591. Lubricants for cold starting—-1. K.T.Arter. Scientific Lubrication, May 1949,1 
(4), 2-4.—-The relation between vise and cold-starting is discussed, and max viscosities 
for automobile, diesel, and aircraft engines at 0° F are presented, being obtained by 
extrapolation from measurements at higher temperatures. Vise and flowability are 
distinguished, and the significance of wax content on these factors is remarked. The 
connexion between pour point and cold-starting qualities is outlined, and lub.-oil 
requirements for satisfactory starting at a specified low temp are postulated. 


J.G.H. 


592. Lubricants for cold starting—2. K.T. Arter. Scientific Lubrication, July 1949, 
1 (5), 9-12.--Cold starting at temp as low as —40° F can be attained with a motor oil 
of 15-75 es at 100° F, 101 es at 32° F, with an extrapolated vise at —40° F of 5200 es 
and a pour point of —50° F. The Worth dilution system is described, with details of 
its application to cold-room tests on an experimental De Havilland engine. The 
necessity of checking that pour points of the diluted oils are in line with vise reductions 
is stressed, and recommended techniques for cold-starting laboratory investigations 
are presented. J.G.H. 


593. Cutting materials and processes—II. J. Lomas. Mech. World, 20.1.50, 127 
(3288), 74.—The paper is a review of the more recent developments in the direction of 
face-milling cutters. It considers masonry drills, tool-holder design, high-speed cutting, 
improvements in cutting alloys, improved surface treatment, vapour blasting of tools, 
shot peening tool surfaces to produce longer life and higher resistance to fatigue, new 
machine tools provided with facilities for the copious delivery of cutting fluids, even 
to the extent of as much as 100 g.p.m. There have been noteworthy improvements 
in the coolants of both oil- and water-soluble types, and a number of substances are 
being added such as sulphur, chlorine, graphite, and fats with the object of making the 
tool last longer, improving the surface finish, and giving the chips a more suitable shape. 
Attention is also being paid to the cleanliness of cutting fluids, and oils in particular 
are being treated so that they do not cause sepsis and to remove any tendency to smell 
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offensively when heated. The design of grinding machines for cutters and other tools 


is also being improved to take advantage of the outputs rendered possible by the newer 
machine tools. A. 8. 


594. Principles of diesel lubrication. S.J.M.Auldand C. Laurie. Gas Oil Pwr, 1949, 44, 
301-3.— Defects of lub. oil in diesels are described, and measures for improving their 
performance are given. One fault of a straight lub. oil is its tendency to cause ring- 
sticking, which may be of the ‘ hard-setting ’’ or “ cold-setting ’ type. The physical 
properties of the ring deposits are hard and coky from paraffinic oils and soft from 
naphthenic oils, which also have a solvent effect on the intermediate products of oxidn. 
In addition to this defect it is necessary to add to oils for high-speed diesel operation a 
detergent additive to peptize the carbonaceous matter. Since many of these deter- 
gents are pro-oxidants, and in any case they leave metal surfaces bare for attack by 
acids from combustion processes, it is necessary to add anti-oxidants to the oil. An 
oil combining these two types of additive (H.D. oil) reduces or eliminates: (a) ring 
scuffing, (6) lacquer deposits on piston skirts, and (c) carbonaceous deposits in the body 
of the oil. A short account of the specifications for H.D. oils is given. 

Other defects in high-speed engines are caused by sulphur-containing fuels, which 
on combustion form acids which attack the lub. oil; but so far no complete answer to 
this problem has been obtained. 

Despite the widespread use of additives it is the most stable oils which will produce 
least carbonaceous matter, and a well-constructed oil will reduce skin temp and wear, 
and thereby delay oil decomposition. Engine cleanliness before and during use is 
also an important factor. H. C. E. 


595. Emulsions and Lubrication—-2. A.V.Brancker. Scientific Lubrication, May 1949, 
1 (4), 12-13.—The significance of oiliness in lubricants is discussed, and the special 
properties of cutting emulsions and high m.p. greases are outlined. The application 
of the emulsification of oil to metal cleaning and to the control of fire risks in the 
transport and storage of liq fuels are described, and the parallel between the physics 
of emulsification and atomization is remarked. J. Bi. 


596. Evaluation of engine preservative oils—1. H.Sellei. Scientific Lubrication, Sept. 
1949, 1 (6), 2-6.—The functions and development of engine-preservative oils are 
outlined, and the requirements of U.S. Army and Navy specifications for this type of 
oil are discussed. The use of the humidity cabinet in the evaluation of rust-preventive 
properties is described, together with methods for the numerical rating of rust. The 
use of engine and laboratory tests in the evaluation of lubricating properties is remarked, 
and the correlations existing between Lauson and Chevrolet engine tests are reported. 


597. High temperature lubrication. Anon. Scientific Lubrication, May 1949, 1 (4), 
14-15.—The dilliculties encountered in the lubrication of equipment operating under 
very high temp, above 300° C, are remarked, and the special conditions obtaining in 
the lubrication of conveyors of annealing and enamelling ovens are described, together 
with results obtained using colloidal graphite. The applications of colloidal graphite 
in dispersion are also outlined. J.G. H. 


598. Crisis in I.C. engine lubrication—1. E. W. Steinitz. Scientific Lubrication, 
July 1949, 1 (5), 2-4.—The generally satisfactory state of motor-vehicle lubrication 
up to 1940 is remarked, and the conventional splash lubrication system and the full 
pressure lubricating system are described. Problems created by increased C.R., the 
employment of copper—lead bearings, and increased piston size are discussed. 


599. Crisis in I.C. engine lubrication—-2. KE. W. Steinitz. Scientific Lubrication, Sept. 
1949, 1(6), 12-14.—-The composition of pre-war lub. oils is remarked, and the later effects 
of solvent refining and additive employment are noted. It i8 suggested that engine 
research workers be given more details regarding the oil samples used in their tests, 
and that of these tests, vise is of prime practical importance. Experience with 


*“ Ucon ” synthetic oils leads to the conclusion that the darkening in colour, which is 
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experienced after some use, is due, not, as generally accepted, to contamination with 
the products of combustion, but to ageing of the oil itself. It is finally suggested that 
polymerization of the oil in the crankcase as experienced with the conventional 
lubrication system can be eliminated by the use of an oil-mist lubricator located outside 
the engine. J.G. H. 


600. The mechanism of action of extreme pressure (E.P.) lubricants. W. Davey. 
Scientific Lubrication, Sept. 1949, 1 (6), 7-8.—-The functions of extreme-pressure lubri- 
cants in shock loading and in prolonged heavy loading are remarked, and the additives 
used are considered as organic-metal compounds, sulphur or selenium compounds, 
halogen and phosphorus compounds, with data on special properties and combinations. 


601. Thermoelectric experiments with extreme pressure lubricants. RK. Schnurmann. 
J. appl. Phuys., 1949, 20 (4), 376-83.—A loaded, revolving steel ball is used as the 
bearing requiring extreme-pressure lubrication. The energy dissipated by friction 
causes a temp elevation at the rubbing surface. This temp is determined by measuring 
the thermal e.m.f. generated at the friction contact. 

It was found that extreme-pressure addition agents reduced the frictional force, and 
extended the region of normal loads over which the frictional force was proportional 
to this normal load. 

Experiments with various extreme-pressure addition agents gave results which 
suggested an optimum dope concen. This conen may be a function of two counter- 
acting effects as the concentration of additive is increased : a tendency to decrease the 
dielectric breakdown field strength of the thin layer of lubricant, against the corrosive 
action of the additive. Confirmatory evidence in support of this theory is submitted 
as a result of experiments with wiped-out metallic films on metal surfaces. 


D.F. J. 


602. Flow properties of dispersions of calcium soaps in hydrocarbon oils. G. B. Moses 
and I. E. Puddington. Canad. J. Res., 1949, 27B, 616—28.—The vise of caleium-soap 
greases has been studied in the temp range 35-90° C and at rates of shear from 500 to 
16,000 sec, by extrusion through a capillary plastometer. The thixotropy of the 
system falls as the temp is increased to 50° C, and then rises to a max at 65° C, after 
which it falls regularly. A theory is postulated for this behaviour. 

The coeff of thixotropy as found by this method bears a linear relation to the hard- 
ness of the dispersion as measured by a falling conen. D. F. J. 


603. Corrosion of lead by xylene solutions of lauric acid and para-quinone. ©. F. 
Prulton and J. H. Day. J. phys. & colloid Chem., 1949, 58, 1107—-17.—An investiga- 
tion has been carried out to determine the corrosive effects on pure lead of non-polar 
solutions of a typical high-mol.-wt. organic acid (lauric) and p-quinone in the absence 
of oxygen, and to determine the mechanism and kinetics of such corrosion. 

Lead pieces, mounted on Bakelite shafts were rotated in a solution of laurie acid in 
xylene, to which various amounts of p-quinone had been added. Nitrogen, saturated 
with xylene, was passed through the solution to maintain an inert atmosphere. In 
the “ continuous-sample ’’ method, the weighed lead piece was rotated in the solution 
for a specified interval and then removed, cleaned, weighed, reinserted, and the 
procedure repeated. In the “ separate-sample ’’ method, a separate lead piece was 
used for each time-interval and in a separate flask, the time interval being increased 
for each consecutive sample. 

It was concluded that lead is rapidly corroded by oxygen-free xylene solutions of 
p-quinone and laurie acid, neither of which alone appreciably attacks lead. In excess 
lauric acid, the reaction rate is first order with respect to quinone ; the reaction order 
with respect to the lauric acid is “ apparent ” zero order, but is probably first order. 
When the acid : quinone ratio is <5, a film is built up on the lead surface. When the 
acid : quinone ratio is near 1, the rate of corrosion of the lead is constant until the re- 
actant conens have suffered large change. The final products are lead laurate and 
hydroquinone. Equations are given to show the probable mechanism of the reaction. 

D.F. J. 
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604. Technique for the preparation of grease or solid samples dispersed in grease like 
media for examination with the electron microscope. A. Y.Mottlau. J. appl. Phys., 
1949, 20 (11), 1055-9.—The size, shape, and state of aggregation of the solid thickener 
of @ grease are of considerable importance, since they affect the performance of the 
grease. The electron microscope is a powerful tool for the study of such properties. 
The requirements of a satisfactory grease-specimen mounting technique are given, and 
a new technique which fulfils these requirements is described. It is stated that the 
technique does not expose the grease to water or to any material which is likely to 
affect the structure of the solid. Electron micrographs of greases mounted by the 
new technique are shown. 

A technique for obtaining well-dispersed specimens of powders for the electron 
microscope is presented. The solid agglomerates are subjected to high shear by 
mixing with a high-vise grease, such as a polybutene—petrolatum mixture. Micro- 
graphs obtained by using the new technique are shown. 1s i Ag 


605. Stopcock lubricants. J. R. Farnand and I. E. Puddington. Canad. J. Res., 
1949, 27F, 318-22.—The life of hydrocarbon-, silicone-, and glycerol-base lubricants 
has been increased many fold by the addition of finely divided solids. Those solids 
are most effective which increase the high shear visc, as measured by extrusion through 
a capillary, without affecting greatly the thixotropy of the system. This effect is 
produced by solids which have a polarity similar to that of the liquid vehicle. 

D. 


606. Water lubrication of phenolic bearings. F. Vogt. Scientific Lubrication, Sept. 1949, 
1 (6), 15.—The special properties and applications of phenolic bearings are noted, and 
the suitability of water as a lubricant, alone or in combination with soluble oils or 
greases, is discussed. Data are presented on methods of application under normal 
and high-speed conditions, and on bearing design in relation to lubrication. 

J.G.H. 


607. Patents. J.C. Arnold (Standard Oil Development Co.). B.P. 622,245 of 11.5.49. 
Additives for lubricants, diesel fuels, ete. 


** Shell’ Refining and Marketing Co. Ltd., J. H. Beynon, and K. D. Bruce. B.P. 
623,311 of 11.5.49. Lub. oil compositions. 

N.V. de Bataafsche Petroleum Mij. B.P. 622,945 of 25.5.49. Non-separating 
lubricating greases. 


C. C. Wakefield & Co. Ltd., E. A. Evans, and J. C. Elliott. B.P. 623,591 of 1.6.49. 
Mineral lub. oil compositions. G. R. N. 


Special Hydrocarbon Products. 


608. Soluble cutting oils. H.M. Harman. Scientific Lubrication, July 1949, 1 (5), 
15-16.—-The functions of cutting fluids are outlined, and the dangers resulting from 
corrosion by cutting fluids are stressed. Details of methods of economizing in cutting 
oils, drainage of components, distribution and storage of cutting oils, and procedures 
for mixing are presented. J.G. H. 


609. Patents. J. ©. Arnold (Standard Oil Development Co.). B.P. 621,923 of 4.5.49. 
Paraffin wax compositions. 
L.C.1. Ltd. and N. F. Sarsfield. B.P. 621,555 of 4.5.49. Production of fluorcarbons. 
G.R. 


Derived Chemical Products. 


610. Britain’s new petrochemical plant. Anon. Oil Gas J., 22.12.49, 48 (33), 248.— 
A review of the plant and processes to be used at the Petrochemicals Ltd. plant at 
Partington, Manchester, is given. 

The Catarole process is used as the starting point from which the whole project has 
been developed. Pure aromatics, aromatic solvents, and aromatic derivatives, and 
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derivatives of the olefinic gases such as ethylene and propylene oxides, acetone, etc., 
are included in the products. 

The first units of the plant began operation at the beginning of 1949, and the main 
units were scheduled for work by the end of 1949. 

The units include aromatic catalytic cracking, gas-purification, gas-separation, 
distillation, and chemical-derivative plants with power-station and cooling-water 
plant. Provision has been made for further expansion to absorb surplus power, ete. 

G. A.C. 


611. Patents. I.C.I. Ltd. and W. Bridge. B.P. 618,926 of 16.3.49. Removal of 
solvents from chlorinated paraffin wax. 


N.V. de Bataafsche Petroleum Mij. B.P. 619,014 of 16.3.49. Process for the 
manufacture of unsaturated alcohols. G. R.N. 


Coal, Shale, and Peat. 


612. Retorting Colorado’s Mahogany Ledge shales. A report on developments. 
R. Harwick. Oil Gas J., 8.12.49, 48 (31), 75.—The mining, retorting, kiln operation, 
and refining of shale oil in the Piceance Creek basin, Denver, is reviewed. 

The 50-100 ft thick ledge in the plateau assays 25 gal of shale oil per ton, and is 
capable of producing 100 billion brl of shale oil. 

Shale is obtained by drilling and blasting and processed in the Union Oil retort 
consisting of a cylindrical kiln with a hydraulically operated underfeed mechanism. 
Movement of the shale is upward with overflow at top. Kiln operation is automatic, 
and heat exchange is highly efficient. 

In the retort, plastic ash is exposed to free action of the scraping prongs of the ash- 
removal device. 

An appreciable quantity of oil produced leaves unit as a mist in gases drawn from 
base of unit, and is completely recovered in ‘‘ Roto-clove ’’ equipment. Raw shale oil 
is a cracked distillate, and is refined by a recycle coking operation followed by hydro- 
genation, which latter greatly reduces the high oxygen and nitrogen content. 

A by-product is ammonium sulphate, from which it is possible to produce ammonia 
by some variation in procedure. 

An analysis of crude shale oil is tabulated, and a schematic arrangement of the 
retort is depicted. G. A. C. 


Miscellaneous Products. 
613. Antifreezes from petroleum. B.H. Weil. Petrol. Process., 1949, 4, 43-6.—The 


requirements of a successful anti-freeze are listed and discussed in detail. The popular 
anti-freezes, methanol, ethanol, and ethylene glycol are usually marketed with various 
additives to inhibit corrosion, minimize seepage, and retard evaporation. Other anti- 
freezes are glycerine and isopropanol. Solutions of anti-freeze in water do not have a 
definite f. p. They may be used in temp slightly below the f. p. of the corresponding 
pure solutions. The danger is not cracking of the crank-case but interference with the 
circulation of cooling water. W. E. M. 


614. Monomer recovery in Gr-S manufacture. ©. R. Johnson and W. M. Otto. 
Chem. Engng Prog., 1949, 45 (6), 407-14.—The properties of Gr-S latex which are of 
significance in the design of monomer-recovery equipment are enumerated, and the 
development of batch and continuous recovery processes are outlined. Operational 
and equipment problems are also discussed. J.G.H. 


615. Properties and applications of hard polyvinylchloride. H. T. Voorthuis. 
Ingenieur, 30.12.49, 62 (52), Mk. 121.—The article deals first with the properties of 
P.V.C. compounds incorporating no plasticizers, and makes specific reference to the 
following: (a) chemical stability, (6) working properties, (c) mechanical strength, 
(d) influence of temp in mechanical properties, and (¢) the “ working up”’ of P.V.C. 
without plasticizers. 

The latter part of the paper gives a short account of the flow characteristics, 
mechanical properties, and chemical stability of : (a) P.V.C. compounds incorporating 
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a small amount of plasticizer and (6) P.V.C. of a lower average molecular weight than 
the normal material, i.c., less than 110,000. . 
616. Styrene-a_ historical survey. Part I.—1930-1939. KF. Armitage. Paint 
Mnfr, Jan. 1950, 20 (1), 8.—The manufacture of styrene by the dehydrogenation of 
ethyl benzene was the most economical method developed, both in Germany and 
America. In the English process benzene and propylene were reacted in the presence 
of sulphuric acid, the isopropyl benzene produced on pyrolysis at 600-800° C, in the 
presence of steam, gave rise to styrene. 

Staudinger and co-workers in Germany continued investigations on the mechanism 
of styrene polymerization, and described the properties of polymers produced under 
different conditions. 

Emulsion polymerization was developed, ammonium oleate and sodium stearate 
were found to be effective eumlsifying agents, and benzoyl peroxide and hydrogen 
peroxide used as catalysts. Theories on the kinetics underlying vinyl polymerization 
were propounded, 

The use of activated hydrosilicates as catalytic agents in the polymerization of both 
styrene and a-methylstyrene was described. Styrene and maleic anhydride and 
esters reacted, giving copolymers, as did styrene and butadiene, this reaction gave the 
synthetic rubber Buna 8. 

The use and development of copolymers as surface coatings and the reaction of 
styrene with drying oils are also discussed. DD. oe 


617. Patents. J.C. Arnold (Standard Oil Development Co.). B.P. 619,018 of 16.3.49. 


Stabilization of aromatic amines. 

Anglo-Iranian Oil Co, Ltd., 8. F. Birch, F. A. Fidler, and R. A. Dean. B.P. 619,873 
of 30.3.49. Recovery of xylidines. 

8. F. Birch, F. A. Fidler, D. V. N. Hardy, and E. L. Molloy. B.P. 619,877 of 30.3.49. 
Production of aromatic amines. 


C. H. Champion & Co. Ltd. and L. Koppel. B.P. 618,955 of 16.3.49. Carbon 
black. 


Ethyl Corporation. B.P. 624,425 of 22.6.49. Anti-knock agents. 
J. M. Huber Inc. B.P. 622,644 of 18.5.49. Dispersion of carbon black. 
National Carbon Co. Inc. B.P. 619,053 of 16.3.49. Treating carbon particles. 


N.V. de Bataafsche Petroleum Mij., J.C. Selbic, A. E. McAuley, and D. L. Samuel. 
B.P. 620,286 of 6.4.49. Anti-corrosion blends and methods of coating metal surfaces 
thereof. 


N.V. de Bataafsche Petroleum Mij. B.P. 622,214 of 11.5.49. Preparation of 
asphaltic bitumen compositions. 
Phillips Petroleum Co. B.P. 621,031 of 13.4.49. Carbon black and its manufacture. 


T. Swan & Co. Ltd. B.P. 619,219 of 16.3.49. Bitumen treating agent. 


ENGINES AND AUTOMOTIVE EQUIPMENT. 


618. High compression without high octane fuel—1. A. Taub. Auto. Ind., 1.7.49, 
101 (1), 28~3).—The trend towards the use of lower-octane fuels is remarked with its 
effect on the conservation of petroleum reserves, and the possibilities of high-compres- 
sion engines are discussed, together with compounded aviation engines. Detailed 
descriptions are presented of the Argyle single-sleeve engine, Skinner single-split- 
sleeve engine, Aspin rotating-combustion-chamber engine, and the Abell single-valve 
engine. J.G. H. 


619. High compression without high octane fuel—2. A. Taub. Auto. Ind., 15.7.49, 
101 (2), 36-9.—-Equipment costs are presented for the production of various types of 
motor fuel, with emphasis placed on the excessive cost of high-octane gasoline, and 
the advantages of burning lean mixtures at part throttle are enumerated. Fuel 
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requirements for effective full-throttle operation are discussed, and the advantages 
and conditions of water—alcohol injection are set out. J.G. H. 


620. High compression without high octane fuel—3. A. Taub. Auto. Ind., 1.8.49, 
101 (3), 34-9.—The development of combustion-chamber design, with special reference 
to the work of Ricardo and Janeway, is outlined, and some present-day combustion 
chambers are discussed. It is concluded that internal hot spots, especially the high 
temp of the exhaust valve, must be eliminated or made innocuous. J. G. H. 


621. High compression without high octane fuel—4. A. Taub. Auto. Ind., 15.8.49, 
101 (4), 36.—-The future of the piston engine is discussed, with suggestions for design 
changes in order to permit the more efficient utilization of readily available fuels, 
these being regarded as up to 84-octane fuel in the U.S. and 70-octane elsewhere. 
The value of non-detonating-type engines in this connexion is remarked, and detailed 
descriptions of the Argyle, Aspin, Texas, and Abell engines are presented. 


J.G. H. 


622. Petrol injection applied to spark ignition engines. D. Downs and V. H. Robinson. 
IP. Review, 1949, 3, 353.—With the very varied engine speed and load conditions 
obtained with a modern aircraft or road-vehicle engine, it has been found desirable to 
supply certain special auxiliary devices to ensure the correct proportioning of the fuel 
and air. In other words, the carburettor in its original simple form is no longer 
adequate, and in spite of its almost universal use it has a number of disadvantages. 
As an alternative to the carburettor, various systems of petrol injection have been 
advanced. The paper discusses the application of petrol injection to military aircraft 
engines, civil aircraft, and road-vehicle engines, and comes to the conclusion that in 
the future an increasing number of civil aircraft will probably be fitted with some 
system of timed petrol injection. As far as the road-vehicle engine is concerned, 
widespread application of petrol injection will have to await the development of a 
cheap and simple injection pump. A considerable amount of development work is 


being done, both in the U.K. and abroad, and it is probable that before long a simpler 
injection system will be developed. A.S. 


623. More power for take-off. Anon. Aeroplane, 27.1.50, 18 (2016), 100.— Details 
are given of the A.T.O. unit developed by the De Havilland Engine Co. This rocket 
motor has a total impulse of 55,000 Ib/sec. and gives a peak thrust of 5000 lb, its total 
operating period being 12sec. The fuel is hydrogen peroxide used in conjunction with 
a catalyst. I. G. B. 


624. Diesel engine cooling. T. Tinker. Gas Oil Pwr, 1949, 44, 299.—Various types 
of water-cooling systems are described and compared. Preference is given to that 
using engine-jacket water for cooling, since complete temp control is attained. Data 
on the selection of oil coolers are given for three hypothetical cases. H. C. E. 


625. Gas turbines. F.L. Schwartz. Auto. Engr, Jan. 1950, 40 (523), 13.—-One of the 
outstanding questions of to-day is whether the gas turbine can be successfully applied 
to vehicle propulsion on a competitive basis with present reciprocating engines. 
Comparisons of present and future performance are illustrated. The paper includes 
curves showing the torque requirements for a heavy automobile or medium truck, 
and indicates the torque values produced by a 100-h.p. reciprocating engine at the 
different gears. These are compared with the torque produced by a dual-gas turbine 
with and without a regenerator. Specific fuel consumptions are also compared. 
A. 5. 


626. Small turbines. Anon. Aeroplane, 20.1.50, 77 (2015), 72.—The French firm 
8.A.T. produced during 1948 a small gas turbine for use industrially or as a generator- 
power-plant in aircraft. Details are given, the main features of which are a single- 
stage centrifugal compressor (C.R. 3-5:1), an annular combustion chamber with 
rotating fuel-delivery ring and a two-stage turbine. Some details are also given of 
the Boeing lightweight gas turbines, whose development began in 1943. I. G. B. 
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627. Some aspects of turbojet combustion. A.J. Nerad. Aero. Engng Review, Dec. 
1949, 8 (12), 24.—The author traces the development of the General Electric gas- 
turbine combustors, and shows how practical design features affect performance. 


B, 


628. Gas turbines for industrial power. KR. J. Welsh. Gas Oil Pwr, 1949, 44, 323-8.— 
Five methods of increasing the efficiency of the simple gas-turbine cycle are described, 
special attention being given to intercooling. A list of twenty-three items of informa- 
tion required for the technical study of proposed installations is given, together with a 
list of items to be considered in deciding the size and output of the gas turbines to be 
installed. The article closes with a glossary, containing seventy-four entries, of gas- 
turbine terms foreign to diesel practice. H. C. E. 


629. Hornsby-Ackroyd oil engine. T. Hornbuckle. Gas Oil Pwr, 1949, 44, 296-8.— 
The history of Ackroyd Stuart’s experiments on compression-ignition are traced from 
1886 onwards. Two patent claims were made in 1890, and in 1891 about twelve 
engines of size 1-6 h.p. were constructed, as a result of which the patent rights were 
acquired by Messrs Hornsby. Development of the engines followed, and in 1896 
Hornsby~Ackroyd engines were single-cyl horizontal types in sizes up to 20 h.p. 


630. Two-stroke dual-fuel engines. E. L. Conn, R. H. Beadle, and G. A. Schauer. 
Gas Oil Pwr, 1949, 44, 309-12.—The Fairbanks-Morse engine can be converted to dual- 
fuel use in the field. Details of the control and governing gear are described. The 
system provides for: (1) use of oil fuel only; (2) use of gas and oil; (3) automatic 
conversion from one to the other, including compensation for a low gas supply; (4) 
operation of safety features. With respect to (3) the gas supply is cut off if: (a) the 
lub.-oil pressure falls below a predetermined value, (b) the engine overspeeds, or (c) the 
fuel-oil supply fails. 

During the development of these engines ‘‘ knocking ’’ was an objectionable feature, 
resulting in failure of top compression rings. Investigation showed that knocking 
was associated with pre-ignition and excessive peak-pressure differences (ca 250 p.s.i.) 
between cylinders, and these faults were attributed to unbalance of the pilot fuel 
deliveries. It was eventually found necessary to provide separate injection plungers 
for pilot injection, and subsequently runs of 7000-12000 br have been made with only 
routine maintenance. 

It was found that combustion was improved by keeping the fuel/air ratio const at 
all loads, since analysis of exhaust gases showed that at light loads the gas/air mixture 
was so lean that local quenching of the flame occurred and part of the charge was not 
burned. The mixture-ignition-energy curve was quite different for butane and 
methane, and further work is required on this aspect of combustion. H. C. E. 


631. The Hydraulic Servo system. Anon. Auto. Engr, Jan. 1950, 40 (523), 26.— 
Reduction of the physical effort that has to be exerted by the driver in applying the 
brakes of a heavy vehicle is the main objective in the developments of air, vacuum, and 
hydraulic systems, and the various combinations of these. The paper describes in 
detail the Lockheed Hydraulic Servo Accumulator system designed not only to operate 
the brakes but also the steering and to aid actuation of the gear-box, the hand-brake, 
and other controls. The several units comprising the hydraulic servo accumulator 
system are the pump, supply tank, cut-out valve, accumulator, control valve and 
master cylinder, auxiliary servo units, and steering unit. These are described, and 
drawings are given showing their construction. A sketch also shows the hydraulic 
lay-out for the Daimler CD 650 chassis, which is designed to carry a fifty-six-seat bus 
body and permitting an all-up weight of 12 tons. A. S. 


632. Patent. Refining & Marketing Co. Ltd. and R. Graham.  B.P. 620,165 
of 30.3.49. Treatment of I.C. engine valves. G. R.N. 
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633. Survey of oil refineries. Anon. Oil Gas J., 22.11.49, 48 (33), 197.—The refining 
capacity of the world is surveyed by countries, giving number of refineries, crude and 
cracking capacity, and an estimate of U.S.S.R. refining operations. G. A. C. 


634. Dollar oil vs. sterling oil. Anon. Oi%l Gas J., 22.12.49, 48 (33), 169.—The 
outlook for production, refining, and sales for dollar and sterling oils is studied. 

Tables show foreign (excluding eastern European) crude-oil production, refinery 
capacity, refined-product sales, and total movement of crude oil and refined products 
to importing areas. 

The total foreign operations of American-owned, British, British-Dutch-owned 
companies and other nationalities are summarized, from which it is shown that 
American-owned companies play a large and important role in the foreign petroleum 
industry. Plans for refined-product sales indicate a decline in market position of 
American companies, and the overall outlook for dollar oil is a downward trend in 
relative position vis-a-vis sterling oil. G. A.C, 


635. France and oil. A. Miffre. Bull. Assoc. frang. Tech. Pétrole, 1949, (78), 3-15. 
A lecture discussing the post-war oil situation in France and the policy recommended 
for the future. The difficulties facing the French petroleum industry are outlined, and 
a comparison made between the plant and equipment available at the Liberation and 
five years later. The policy of heavy taxation of petroleum products and simultaneous 
subsidy of fuel alcohol from agricultural sources is criticized. ¥.E. 


636. [French] refinery equipment programme. J. F. Muller. Bull. Assoc. frang. 
Tech. Pétrole, 1949, (78), 43-52.—Crude throughput of French refineries for first nine 
months of 1949 was at rate of 11-4 million tons/year. Brief details of expansion work 
under way and projected are given for 13 refineries and one oil port. ie. 


637. Petroleum. H. Levin. Anal. Chem., 1949, 21, 249.—A review of petroleum 
with 245 references covering the period 1942-48, with the subdivisions crude oil, gas, 
gasoline, kerosine and heavier fuels, lub. oils, asphalt, specialities, pollution, elements, 
sulphur and its compounds, catalysts, and miscellaneous matters. G. R.N. 


638. Corrosion of steel. Anon. Paint Mnfr, Jan. 1950, 20 (1), 11.—The following 
papers were presented to a joint meeting of the Iron and Steel Institute and the British 
Iron and Steel Research Association held recently in London : 

A simple form of accelerated atmospheric corrosion test; A study of the corrosion 
resistance of high alloy steels to an industrial atmosphere ; The atmospheric corrosion 
of iron and steel wires; The effect of shot preening upon the corrosion fatigue of a 
high-carbon steel; Corrosion fatigue of steel under asymetric stress in seawater ; 
High-speed rotor tests of paints for under-water service and electrochemical studies of 
protective coating on metals. Ds K. 


639. I. M. Gubkin. Pioneer of Soviet petroleum technology. M.1. Varentzov. Jzwvest. 
Akad. Nauk S.\S.S.R.; Otdel. Tekh. Nauk., 1949, 1593-605.—An appreciation, on the 
tenth anniversary of the death of Ivan Mikhailovich Gubkin, petroleum geologist. 


640. Patents. F. Coleman and J. Coleman. B.P. 619,750 of 23.3.49. Burner for 
oil fuel. 

N.V. de Bataafsche Petroleum Mij. B.P. 623,106 of 25.5.49. Process for the 
construction of roads, aerodromes, and floors. 

Valor Co. Ltd. and A. J. Wood. B.P. 618,974 of 16.3.49. Oil fuel burners. 

Valor Co. Ltd. and A. J. Wood. B.P. 622,702 of 13.5.49. Burners for pressure oil 
stoves. 


P. Wedgwood and T. C. Battersby. B.P. 618,516 of 9.3.49. Plant for the removal 
of oil from trade effluents. G. R.N. 
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BOOK REVIEW. 


The Oil Engine Manual. (5th Edn.) D. 8S. Williams and the staff of the Oil Engine 
and Gas Turbine. London: Temple Press, Ltd., 1950. Pp. Ixvi + 334. 15s. 


This revision is a comprehensive survey of British diesel engines for industrial, 
road-transport, and rail-transport purposes. It has been largely re-written, and 
includes much information not in the previous editions. 

It is divided into three main parts. The first gives a short history of the develop- 
ment of the oil-engine, and then deals with its operating principles. The process 
of combustion is studied in a simple manner, and the various well-known types of 
combustion chamber are dealt with in sufficient detail to make their differences, 
advantages, and disadvantages clear to the layman. Proprietary types of injection 
equipment are described and, amongst the chapters which follow, pressure charging, 
lubrication, maintenance, power-station lay-out, operating costs, and waste-heat 
utilization are treated in an unusually complete manner for a book which is not 
written specifically for the engine designer. 

The second part of the volume is described as a ‘‘ Buyers’ Guide,”’ and includes 
more than fifty makes of engine on the British market. This has been treated 
in a new and far more exhaustive way than before, and should prove of considerable 
value for reference purposes. 

The third section is a short appendix which includes aids for making calculations 
to determine b.m.e.p. and electricity costs, and reference is also made to B.S.I. 
fuel standards, I.P. tests, and the various fuel properties which enter into specifica- 
tions or affect engine behaviour. This part also includes a useful suggestion from J. H. 
Pitchford for the precise classification of the various types of combustion chamber. 

The book is not difficult to read, although, in an attempt to make it simple, words 
have sometimes been chosen in a rather loose way, an example being the use of 
*“concern for “company ”’ and “the rate of working . .. can be increased 
instead of “‘ the horse power . . . can be increased.” 

The diagram on p. 27 has the cylinder-pressure scale wrongly marked “ oil 
pressure.” On p. 108 in the description to the left of the diagram, curve “ A” 
should be described as for a high-viscosity-index oil, the word “‘ index” having 
been omitted. The graph on p. 174 for estimating lubricating-oil costs should have 
the word “ fuel”’ altered to “oil”? in the description of the vertical scale. On 
p. 315 ‘‘n” has been used instead of “ N ”’ when defining ‘‘ n”’ for two-stroke and 
four-stroke engines. 

The indicator diagrams on p. 24 are more imaginary than real, even when allow- 
ance is made for the exaggeration of the exhaust and suction-stroke pressures, that 
for the medium-speed engine being unlike anything obtained from a workable engine. 

There is some confusion of thought in the recently added chapters on pressure- 
charged engines and heat exchangers. It is stated, for example, that reduction of 
the air-charge temperature from 150° to 100° F reduces the heat flow from the jackets 
from 1500 to 1000 B.Th.U/b.b.p/hr. Apart from the incorrect use of the second 
‘“ /” this is clearly an incorrect statement. It implies that if the charge-air tempera- 
ture were 0° F there would be no jacket-heat rejection at all. There is a similar 
type of error in a statement to the effect that the exhaust temperature of an engine 
under given conditions of load and speed rises by the same number of degrees as 
any rise of the inlet-air temperature. 

The authors contend that the rate of wear of high-speed engines is no greater than 
that of low-speed designs, but, even if this is true, it is important also to remember 
that a much greater total wear can be tolerated in a large cylinder than a small one 
before a major overhaul is necessary. 

Apart from minor defects of the kind to which reference has been made, the book 
is a valuable contribution to the subject of industrial and land-transport diesel engines 
with particular reference to those of British manufacture, and it can be thoroughly 
recommended to anyone interested in this branch of engineering. R. 8. 
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APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 
Marcu 1950. 


The following have applied for admission or transfer to the Institute. In 
accordance with the By-laws, the proposals will not be considered until the 
lapse of at least one month after the publication of this Journal, during which 
time any Fellow, Member, or Associate Member may communicate by letter 
to the Secretary, for the confidential information of the Council, any 
particulars he may possess respecting the qualifications of suitability of the 
candidate. 

The object of this information is to assist the Council in grading the candidate 
according to the class of membership. 

The names of candidates’ proposers and seconders are given in parentheses. 


Applications for Membership. 

Apams, William Henry, chemist, Anglo-American Oil Co. Ltd. (T. C. G. 
Thorpe ; E. J. Boorman.) 

AsuHForpD, Bertram Owen, chief chemist, Pirelli General Cable Works Ltd. 
(V. Biske ; A. W. Thompson.) 

Bett, Cyril Ove Robert, assistant engineer, ** Shell’ Refining & Marketing 
Co. Ltd. (C. D. Brewer ; A. J. Ham.) 

Berkin, John Phillip, manager, Trade Relations Dept., Shell Petroleum Co. 
Ltd. (O. F. Thompson ; T. C. Owtram.) 

Le Broceuy, Noel, works manager, Greenmount Oil Co. (7. F. Laurie ; 
M. L. McLaughlin.) 

Brown, Robert Allan, assistant manager (technical), Anglo-Iranian Oil Co. 
Ltd. (@. H. Coron ; R. C. Thomson.) 

CARRINGTON, Roy Aldous George, assistant chemist, “* Shell’ Refining & 
Marketing Co. Ltd. (A. J. Ham; C. D. Brewer.) 

Durry, John Patrick, student, Birmingham University. (F. H. Garner; F. 
Morton.) 

FaGrerRHOLT, Gunnar Rindal, technical manager, Koppartrans Oil Refinery. 
(M.A. L. Banks ; Hiil.) 

GaTTEGNO, Robert J., administrative assistant, Technical Dept., The Shell 
Company of Egypt Ltd. (A. D. Cooper ; J. Parrish.) 

Griacs, Marcus Augustine, laboratory assistant, ‘‘ Shell’? Refining & Market- 
ing Co. Ltd. (N. BE. Jones ; J. L. Black.) 

Hew, Jiri, head of liquid fuels dept., Coal Research Institute, Prague. (B. F. 
Schnabel.) 

Isirt, John Shute, assistant chemist, Scottish Oils Ltd. (W. B. Peutherer ; 
J. MacWilliam.) 

JeRAMS, Eric Stanley, instrument mechanic, Shell’? Refining & Marketing 
Co. Ltd. (N. Lockwood ; A. W. Evans.) 

Jounson, Horace, chemical engineer, Altham Coke Works. (G.H.D. Holmes ; 
J. Whincup.) 

Jounston, John Wood, senior representative, Messrs C. C. Wakefield & Co. 
Ltd. (EF. A. Evans ; V.M. Farrant.) 

Jones, Wilfred, estimating engineer, Anglo-Iranian Oil Co. Ltd. (A. N. 
Baylis.) 

LaBBaur, Abbas, research student, Birmingham University. (F. H. Garner ; 
F.. Morton.) 
Mitts, Leonard Arthur, laboratory assistant, Manchester Oil Refinery Ltd. 
(G. H. Harries ; H. Key.) : 
MircHe.L, John Gemmell, senior assistant technologist, Messrs A. F. Craig 
& Co. Ltd. (A. D. MecLuckie ; W. F. Murray.) 

Mvubserry, Kenneth William, student, Birmingham University. H. 
Garner ; F. Morton.) 

Nipprik, Robert Hutchin, forernan pipefitter, Anglo-American Oil Co. Ltd. 
(K. Parsonage ; J. McCallum.) 
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u INSTITUTE NOTES. 


Powe, Trevor Sidney, member of management staff, Shell Petroleum Co. 
Ltd. (KF. J. Sturgess ; O. F. Thompson.) 

Reitty, Terence Calleott, engineer, Shell-Mex Chile Ltd. (@. C. Carr; 
T. Wellington.) 

Rosas, Alejandro, engineer, Shell-Mex Chile Ltd. (@G. C. Carr; C. T. 
Wellington.) 


Ryou, Hakon, technical leader, Oljeforbrukernes Andelslag. (P.H, Frankel ; 
E, J. Dunstan.) 


Saver, George Jeffrey, general assistant to refinery supt., National Oil 
Refineries Ltd. (J. A. Green; E. J. Horley.) 


Sykes, Walter Gordon Steward, senior engineer, Messrs Costain-John Brown 
Ltd. (A. BE. W. Baines; E. L. Lomax.) 


VERNON, Raymond Hedley, Electrical Engineer Officer, R.A.F. (E. H. 
Jenkins ; E. J. 17. Goose.) 


Wuirron, John Stentiford, technical assistant, Anglo-American Oil Co. Ltd. 
(1. McCallum ; J. R. Baddeley.) 
Transfers. 
Cameron, Ian, development engineer, National Oil Refineries Ltd. (H. 
Murphy ; EB. J. Horley.) (Member to Fellow.) 


Streep, Cyril Ernest, company secretary, Wholesale Oils Ltd. (fF. B. Warner ; 
A. J. Wilson.) (Associate Member to Member.) 


Wintersorrom, John Edward, laboratory assistant, Shell’’ Refining & 
Marketing Co. Ltd. (Student to Associate Fellow.) 


NEW MEMBERS. 


The following elections have been made by the Council in accordance with 
the By-laws. 


Elections are subject to confirmation in accordance with the By-laws. 


As Fellows. 
ELTENTON, G. C. NicHo.son, P. 
Transferred from Members to Fellows, 
FLETCHER, H. D. Gray, K. W. 
Transferred from Student to Member. 
NAGHAVI, 8. 
As Associate Fellows. 
Arratr, E. Horrinae, P. PRENTICE, H. C. 
Das, S. N. Jounnson, J. D. 
Garsipe, A. H. Jupp, L. 
Transferred from Student to Associate Fellow. 
Hesketn, R. 
As Associate Members. 
F. Kroser, K. 8S. 8. STEWART, A. 
KEATING, G. J. SanpERSON, F. H. WALKER, R. J. E. 
As Students. 
BenJaAmIN, T. E. A, HenpersOoN, I. V. 
CAMPBELL, A. 8S. Lockyer, P. A. 
As Member Companies. 
ANGLAMOL LTD. INTRADE 
Messrs Davies & Newman Lrp. Tue Iraq PetroLteum Co. 


ERRATUM.--In the January issue of the Journal, F. Gillies should have been 
described as the assistant secretary of the Anglo-Iranian Oil Co, Ltd. and 
his proposer should have read A. E, Dunstan. 
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WAX MOULDING 
PRESSES 


The above press has 100 moulds giving a cake 24” » 12” « 14”. 
Fitted with hydraulic closing gear. 


Our wide and long experience in the manu- 
facture of wax moulding presses makes us 
specially suited to meet the most varied 
demands. May we submit proposals to suit 


your requirements? 


A. F. CRAIG & CO. LTD. 


CALEDONIA ENGINEERING WORKS 
PAISLEY SCOTLAND 


London Office : 727 Salisbury House, London, E.C.2 
Telephone : MONarch 4756 


American Associates : 
THE KOCH ENGINEERING COMPANY, INC. WICHITA, KANSAS 


Kindly mention this Journal when communicating with Advertisers. 
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Refractory Patches 


HE life of refractory linings can often be CEMENTS 

improved by the right choice of jointing cement. MAKSICCAR FIRE MENT 
The best cement to use will depend on the specific MAKSICCAR I DRY 
conditions in the furnace concerned. Similarly in 

P 

the use of refractory patches to repair damaged NETTLE REFRACTORY 
brickwork, or to replace special shapes in certain CEME 
conditions, much better results will be obtained parcues 
from the material with properly balanced propert- MAKSICCAR PATCH 
ies. In our range of refractory cements, patches STEIN CHAINED ow, 
and comma will find STEIN 73 PATCH 
of high quality materials which can be relied on for STEIN CHROME PATCH 
a uniform high standard of quality. Full particulars 
are given in our REFRACTORY CEMENTS AND  CASTABLE REFRACTORIES 
PATCHES pamphlet and we are always glad to give ora a 


advice on the best application of our products. STEIN BAFFLE MIX 


BONNYBRIDGE 


Kindly mention this Journal when communicating with Advertisers. 
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Planned HEAT 
INSULATION 


WM. KENYON & SONS LTD - DUKINFIELD - CHESHIRE 
Kindly mention this Journal when communicating with Advertisers. KH72 
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CONSISTENT PROGRESS 


in “The Heart of = 
Refinery” 


This 32,000 barrel combination 
atmospheric-vacuum ‘topping 
unit at Gulf Refining Com- 
pany’s Toledo, Ohio, refinery 
produces light and middle 
distillates as well as high quality catalytic 
cracking feed stock from sweet or sour 
crudes. 
Wartime experience demonstrated the 
necessity for independent primary distil- 
lation facilities to maintain refinery balance 
when processing varying crudes. Hence 
this is the fourth two-stage unit which 
Badger has completed for Gulf’s post-war 
program. All were engineered for wide 
flexibility in operation and with corrosion 
protection as determined by the economic 
balance between installation ahd main- 
tenance costs. 


Kindly mention this Journal when communicating with Advertisers. 
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LOOKS are not the first consideration in Road 


Tanks built to carry Petroleum products, but if 


you can get a vehicle with fine lines as well as 


one which does a really good job of work, all 
the better. On both scores, your Butterfield 
Road Tanks are good advertisements for you, as 


they travel the roads. 


BUTTERFIELD 
ROAD TANKS 


W. P. BUTTERFIELD LTD., SHIPLEY, YORKSHIRE. Telephone : 52244 (7 lines) 
LONDON : AFRICA HOUSE, KINGSWAY, W.C.2. Telephone: HOLborn 1449. And Branches 


Kindly mention this Journal when communicating with Advertisers. 
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Triple Ram type foundation and Platform designed for Lake Maracaibo, Venezuela. 


Weare, in conjunction with Messrs. G. A. Maunsell & Partners, 
Consulting Engineers, Westminster, London, S.W.1, specialists 
in the development and installation of all types of off-shore 
Oil Well Drilling Rigs and Foundations. 

We shall be pleased to submit proposals and schemes for this 
type of project and marine structures in any part of the world. 


& Co LTD. 


CONTRACTORS 
PADGATE 


WARRINGTON 


Kindly mention this Journal when communicating with Advertisers. @ 117-33 
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PROGRESSIVE DESIGN 


No. 1 Boilerhouse, 


1929 


1935 


4B. & W. Type C.T.M. Boilers each for maximum 
continuous rating of 160,000 Ib. steam per hour at 
450 p.s.i and 730°F, 2 B. & W. Style 28 stokers 
29’ x 22’. 2 of other make. 

4B. & W. Type C.T.M. Boilers, MCR of 200,000 Ib. 
steam per hour at 450 p.s.i and ne Fr. Baw. 

Style 28 Stokers 29° x 22°. 


No. 2 Boilerhouse, 


1936 


1941 


6B. & W. Type C.T.M. Boilers, MCR of 200,000 Ib. 
steam per hour at 630 p.s.i., and 825°F. B&W 
Style 28 Stokers 29’ x 22’. 

1B. & W. High Head Boiler, MCR of 250,000 Ib. 
steam per hour at 630 p.s.i. and 82¢°F, B.& W. 
Style 28 Stoker, 30° x 24’. 


No. 3. Boilerhouse, 


1942 


1948 


2B. & W. High Head Boilers, MCR of 350,000 Ib. 
steam per hour at 630 p.s.i and 8256 °F. Pulverised 
Fuel fired with B. & W. Type ‘E’ Mills. 

2 B. & W. High Head Boilers, MCR of 350,000 Ib. 
steam per hour at 630 p.s.i. and 82¢°F. P.F. fired 
with B. & W. Type ‘E’ Mills. 


ALL THESE BOILERS ARE EQUIPPED WITH 

FURNACES OF BAILEY WATER-COOLED 

CONSTRUCTION, THE PULVERISED FUEL 

FIRED BOILERS HAVING HOPPER BOTTOM 
ASH DISCHARGE 


BCOCK WILCOX LTD 


BA HOUSE. FARRINGDON STREET LONDON: 
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A De-propanizer Column, 
4 6° diameter by 84° long, 
fitted with bubble cap trays 
for a working pressure of 
270 Ibs. per sq. in. 


CONTRACTORS 


Specialists in the design and fabrication 
of plant for the most exacting needs of modern large 
scale production. Petroleum technologists will find 
our experienced Chemical Engineers very co-operative 
in securing the exact result required. May we col- 
laborate? 


W.J. FRASER & CO. LTD. 


CHEMICAL ENGINEERING CONTRACTORS 


Head Office: Dagenham, Essex Works at Dagenham and 
Monk Bretton, near Barnsley, 8. Yorks. 


TAS FS.355 


Kindly mention this Journal when communicating with Advertisers. 
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COMPLETE FABRICATION 


There is no fabrication about the 
fact that Talbot Stead can produce 
the most involved layout in steel 
tube. However complicated the 
steel tubing or pipe assembly Talbot 
Stead will undertake the complete 


fabrication. 


COMPANY 


TALBOT STEAD 


TALBOT STEAD TUBE CO. LTD + GREEN LANE. WALSALL 


taw.! 


“OIL-TESTING” CENTRIFUGE 


LONDON 


This new machine has been 
specially designed for 

carrying out all the standard 
centrifuging oil and petroleum 
tests of the |.P., A.S.T.M. 

and A.P.I., using one basic 


head, merely by changing 
the various accessories 

to suit the glassware peculiar 
to different tests. 


Full details from the manufacturers :- 
MEASURING & SCIENTIFIC EQUIPMENT LTD., 14-28 SPENSER STREET, LONDON, 


Kindly mention this Journal when communicating with Advertisers. 
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This up-to-date Welding School is one more example 
of Lincoln’s contribution to industry. Within the scope of their 
world-wide arc-welding service—through tuition, laboratories and 
a network of experienced welding engineers—Lincoln may have 


the solution to your welding problem. 


LINCOLN ELECTRIC CO LTD - WELWYN GARDEN CITY - HERTS - WELWYN GARDEN 920 


Kindly mention this Journal when communicating with Advertisers. 
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WASHING 


Holley Mott Plants are 
efficiently and continuously 
washing millions of gallons 
of Petroleum products daily. 
Designed for any capacity. 
May we submit schemes to 


suit your needs? 


“HOLLEY Mort 


Continuous Counter- Current Plant 


“Typhagitor, Fen, London.” wa wide Licensees, H. M. CONTINUOUS PLANT 
Telephone: Royal 7371/2, LLOYDS AVENUE, LONDON, E.C.3. 


Trade Mark 


OIL REFINERY PUMPS 


someter- Pacific 


S.V.C. Single-Stage Type. List No. 3258 


Pulsometer EngineeringC’L reading 


ENGLAND Established 1875 


Kindly mention this Journal when communicating with Advertisers. 
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Full technical data 
and sample 
Sent on request. 


JOINTING 


“Klingerit” is suitable for all 
working pressures and temper- 
atures with Superheated Steam, 
Gases, Chemicals and Oils. 
Available in sheets or as ready- 
cut gaskets (with graphited 
surfaces if required). 


RICHARD KLINGER LTD., KLINGERIT WORKS, SIDCUP, KENT. Tel: Footscray 3022 


TOWER PACKINGS 


LESSING AND PLAIN CONTACT RINGS FOR ALL PURPOSES 


THE HYDRONYL SYNDICATE LTD. 
14 GLOUCESTER ROAD, LONDON, S.W.7 
Telephone: WEStern 4744 Telegrams: HYDRONYL « KENS - LONDON 
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in process design 


these Lummus men bring you a world of experience 


The Lummus man responsible for the 
process design of your project has 
had more than fifteen years’ experi- 
ence in design, development and 
operation. He holds a master’s de- 
gree in Chemical Engineering from 
a leading university or engineering 
college. His background includes 
refinery operation, maintenance and 
construction along with process de- 
sign engineering. 

Noteworthy projects that have 
widened his Lummus’ experience are: 
the 2 world’s largest synthetic rubber 
projects; the 13 complete aviation 
gasoline plants ; over 60 solvent re- 
fining lube oil plants, and many ther- 
mal cracking, polyforming and coking 
units. 

His background is worldwide. Cur- 
rently, he is at work in England, Egypt, 
France, Sweden, Venezuela, and across 
the United States. He serves on 
technical committees, lectures on re- 
finery and chemical engineering prac- 


tice, and writes technical papers. His 
viewpoint is broad and practical. 

The Lummus Process Design Engi- 
neer—trained to work with molecules 
—is equally well equipped to work 
with people. You will find him keenly 
aware of the gains that come from 
cooperative interchange of informa- 
tion with your own technical staff. 
He contributes in large degree to the 
satisfactory relations that exist be- 
tween industry and Lummus. 


THE LUMMUS COMPANY 


420 Lexington Avenue, Now York 17, 


LUMMUS 


Houston-- Mellie Esperson Bidg., Houston 2, Texas 


Chicago--600 Sth. Michigan Ave., Chicago, 5, Ill. 
The Lummus Company, Ltd., 525 Oxford St., 
London, W.1, England 
Société Francaise des Techniques Lummus 
30 Rue Cambon, Paris, ler, France 
Compafiia Anénima Venezolana Lummus-— 
Edificio *‘ Las Gradillas”’ Esquina Las 
Gradillas, Caracas, Venezuela 
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PHOSPHORUS 
DERIVATIVES 


ENQUIRIES ARE WELCOMED 
FROM OIL ENGINEERS FOR : 


Phosphoric Acid 
Trisodium Phosphate 


Tripotassium Phosphate 


Acid Sodium Pyrophosphate 
Tetrasodium Pyrophosphate 


Sodium Metaphosphate (Calgon) 
and 


Phosphate Glass (62°7% P.O.) 
ALSO FOR CARBON TETRACHLORIDE 


Manufactured by 


ALBRIGHT & WiLsoN 


LTD 
49 PARK LANE*+ LONDON: W:1+ GRO 1311 


Works: OLDBURY & WIDNES 
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LAYING WELDED PIPE LINES IN THE MIDDLE EAST 


MATTHEW. HALE 


& CO. LTD. 


Established 1848 


MATTHEW HALL 


WELDED OIL PIPE LINES 
ERECTION OF PLANT AND MACHINERY 
AIR CONDITIONING AND REFRIGERATION 

HEATING AND ELECTRICITY 


26-28 Dorset Square, London, N.W.1 
PADDINGTON 3488 (20 LINES) 


London Glasgow Manchester Liverpool Belfast 
Bristol Newcastle Cardiff Coventry 


MALTA GIBRALTAR AFRICA MIDDLE EAST 
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A special 
appliance for 
Oil Tank Fires 


NEW PORTABLE 
TELESCOPIC FOAM TOWER 


Here is another outcome of the ‘50 
years’ experience’ in Ojil-fire Fighting 
crowded into the 10 years of two world 
wars by The Pyrene Company—the big- 
gest manufacturers of Mechanical Foam 
Equipment. 


@ The new “ Pyrene” Telescopic Foam Towers (as 
the illustrations show) are completely portable, 
rapidly erected and speedily brought into action. 

@ They are made in several models operating with 
“ Pyrene’’ Foam Branchpipes or Mechanical 
Foam Generators. 

@ They fulfil three distinct purposes. (1) As an 
additional aid to fixed Foam Installations. (2) 
For tanks without fixed foam inlets and (3) for 
floating-roof tanks. 

@ These portable units are available, where pre- 
ferred, as an alternative to Fixed Foam 
Installations or Mobile Foam Tenders. 

@ Full particulars of this latest fire-fighting de- 
velopment can be obtained by writing to Dept. 
J.1.P., The Pyrene Company Ltd., 9 Grosvenor 
Gardens, London, S.W.1l. ‘Phone: ViCtoria 
3401. 
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Write to the Petroleum Dept., 
The Kenilworth Manufacturing Co. Ltd., 
Hermetite Works, West Drayton, Middlesex. 
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iS: LONDON TELEGRAMS : 


Kindly mention this Journal when communicating with Advertisers. 


XX 


: 
iced ine ent * cree re, get 
Nish en + ow wae on 
ENS o- pe’ ed vy per anc aA 
ENGLIS® pour 
= 


* Newallastic ’’ bolts and studs have qualities which 
are absolutely unique. They have been tested by 
every known device, and have been proved to 
be stronger and more resistant to fatigue than 
bolts or studs made by the usual method. ; 
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EVERYTHING YOU NEED FOR DRILLING 
FROM ONE RELIABLE SOURCE 


"“OILWELL” 


OU get fast, economical drilling with the “Oilwell” line 

of drilling equipment. All the major rig components, includ- 
ing draw works, rotary drilling unit, swivel, pump and blocks, 
are the result of “OILWELL'S” long experience in the design 
and production of reliable oil-field machinery. 


| 


THE “OILWELL” NO. 96 RIG for deep 
drilling, and the “ONLWELL” NO. 64-B RIG for 
medium depths, are outstanding in their class. A 
perfected and centralized system of air controls 
permits the speedy operation from the drillers 
_ position of all clutches and speed selections. 


“OILWELL" ROTARY DRILLING UNITS 


are noted for their smooth operation and flexibility. 
They are available with two forward and one reverse 
gears. All “OILWELL” ROTARIES have the same 
general construction, and differ only in sixe and 
capacity. 


“OILWELL” SWIVELS, recognized for their 


advanced design, have been used on many of the 
world's deepest wells. Four sizes, ranging frem 100 
to 400 tons capacity, provide a choice for any 
drilling requirement. 


“OILWELL” PUMPS include wide range of 
models suitable for every oil-field application. From 
the huge No, 220-P Power Slush Pump to the small 
No. 6P-HD for general service use, they embody 
construction features based upon time-proved 
design. 


Whether you need a complete drilling rig or only @ single item remember 
“OILWELL" is a good place to buy all your oil-field equipment and supplies. 


OIL WELL SUPPLY COMPANY 
Incorporated in U.S.A. with Limited Liability 
DASHWOOD HOUSE, LONDON, €.C.2 
With Representatives to Serve All Oil Fields 
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